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INTRODUCTION
1.0 INTRODUCTION

The Curriculum of Technical Education should invariably provide for knowledge, attitudes and skills
required by the technicians /technologists in the country. In this context the laboratory courses form
a vital portion in the entire curriculum of technician education. The laboratory courses shall
therefore be so designed and delivered that they help the students acquire attitudes and motor
skills that are essential to function effectively as technicians/technologists.

The planning, organization and implementation of lab courses need a detailed description of tasks to
be performed by the students. Well thought out instructional objectives to a large extent give these
descriptions. The analysis of tasks (by identifying the activities the students are expected to do) help
prepare the objectives meticulously. In other words the objectives would be clearer, when the task
analysis is done to spell out the sub tasks for each objective.

A survey of the practices currently followed in the technical/technician education shows an urgent
need to plug in gaps in instructional procedures. The reasons for these gaps are ambiguity in the
minds of the teachers regarding tasks to be performed, levels of competency to be achieved by the
students and the weightage to be allocated for each task.  This aids in scientific design of
instructional plan (optimizing the resources, budgeting the time & content).

The task analysis, teaching points and the structured scheme of evaluation are very important in
focusing the instruction on specific skill of desired outcome and in evaluating the same. The
Instruction and evaluation in Laboratory courses are different from that of cognitive lessons in the
sense that adequate importance and hence weightage needs to be given for all three domains of
learning viz. cognitive, psychomotor and affective. Since both training and evaluation of traits of
affective domain are practically difficult, a few traits (called values) most relevant and essential to
occupations/professions after the Course may be identified for the purpose. It is imperative to
integrate these values during instruction and evaluation and also overtly notify the same to the
students.

A technician, in addition to performing a skill needs to prepare a report of testing that includes the
description of procedure, details of measurements made, reasoning based inferences and so on.,.
The current practice of record writing has failed to achieve this purpose as most of the time students
end up with making copies of available material.

Therefore, for sensitizing the need for the changes in laboratory instruction, the present hand book
has been prepared to meet the above requirements. As such the hand book comprises four parts
thatintend to:

e Present task analysis, teaching points which can be used for effective design of instruction

e provide a scheme of evaluation with rationally allocated weightage to each significant skill
component

e offer a set of questions designed at different levels of competencies for assessment enabling
the teacher to set the question paper with balanced levels of competencies



e present pre set worksheets that cultivate the habit of systematic recording of observations
and writing the technical report.

e Provide all important data related to particular laboratory activity at one point in the form of
annexure

1.1. STRUCTURE OF THE BOOK

The hand book is presented in four parts viz., Laboratory sheets, Worksheet, Experimental
Methodology and Annexure. The description of each part is given in the following sections

Part I. Laboratory Sheet

The information provided in this part is useful for the teacher for designing the instruction,
planning & organization of the experiment and for scientific evaluation of the students. The
major features of the Laboratory sheet are further explained below.

1. Objective

It indicates the Task to be performed and completed by the student during the
specified duration of time.

2. Task Analysis

It is the process of identifying the component activities (sub tasks) to be carried out by
the student in order to achieve the stipulated objective. As the task analysis aim at
fitting the instructional objectives into various classes of behaviour, it would help the
teacher to determine any particular type of behaviour the student has learnt / failed to
perform.

The task analysis would help the teacher in identifying the specific activities to be
performed by the students. This could also be used as some kind of check list to
compare with activities planned for the laboratory. Further it would give clue to the
teacher to make students think originally & act independently. It includes both
psychomotor learning and the related cognitive information and hence the task analysis
is presented as Knowledge and skill parts.

A. Knowledge Part: That includes the cognitive aspects of the task.
B. Skill Part: That includes Psychomotor & Affective aspects of the task.
3. Teaching Points:

This includes the points based on the SKILL identified with suggested duration for
each point and total duration which helps the teacher for the time and content
budgeting during instruction.



4. Need and Scope:

The purpose, application and scope of the task to be performed are normally
included in this sub section.

5. Planning and Organisation:

It lists actions to be taken to perform various activities and hence useful in planning
the instruction and organizing the resources and equipment

6. Scheme of Valuation:
The information provided in this section helps the teacher to devise a tool for

rational measurement assessment of the competencies accomplished by the student.
Partll. Work Sheet

It is designed for the student, where in the student enters his personal data of identification,
details of the experiment, stepwise procedure, observations made during experiment, a
sample calculation, free hand typical graph, graph from experimental data and inference with
discussion.

Part Ill. Experimental Methodology

This section furnishes information with regard to standard procedure to conduct the
experiment along with the description of equipment/apparatus and the basic theory/concept
involved in the conduct of the experiment. Thus this section is very useful for both teacher and
student as well to conduct the experiment systematically. Thus this section is presented in
four sub section as described below:

> Description

It gives the detailed description of apparatus / tools / equipment / materials to be
used for the task.

» Theory / Concept

It gives the concept of the task to be performed with formulae and units.

> Procedure

It provides the idea of step wise procedure to perform the task.

» Observation and Calculation

It includes sample observation, sample graph, sample calculation for reference
Part IV. Annexure

All important and useful information that may help in accomplishment of tasks like conversion
tables for units, technical & scientific data like material properities, standard trend or
characteristic curves (graphs) etc are compiled and presented at one place in this section.



1.2. WHO IS TO USE AND HOW TO USE.

The hand book is so designed that it can be beneficially used by different sections of the
technical education viz.,, the teacher, the student, the examiner and the administrator
convenient to individual’s requirements. A few uses of this hand book each stakeholder could
make is outlined in the following sections.

1. Teacher

A. The laboratory sheet is designed keeping the teacher in mind for the teacher has key
responsibility of imparting the skills to the student and hence the information given in the lab
sheets may be useful for planning & organizing the experimental set up and designing an
effective instruction. Thus the teacher may

Plan and organize as per section 4,
Instruct the students as per section 2,
Demonstrate each sub task as per section1.B.and

Evaluate the students as per section 5, according to the level of competency.

Values: The values in a person are an important personality trait that needs to be
nurtured in the learning environment. Further it is also a driving component in any
individual to deliver the best and hence this component is also included in the evaluation.
However only five key dimensions, that are important in the teaching-learning
environment, are taken into consideration for nurturing and evaluation. A little
information about these five dimensions is given below as a guideline for the teacher
while assessing students.

1. Co-operation: It is the voluntary arrangement in which two or more students
engage in a mutually beneficial exchange, instead of competition. Cooperation can
happen where resources adequate for both students exist or are created by their
interaction.

2. Co-ordination: It is the unification, integration, synchronization of the effect of
group members so as provide unity of action in the pursuit of common goals. It is an
integral element and required in each & every function and at each & every stage &
therefore it cannot be separated.

3. Communication; Communication skill is the set of skills that enables a student to
convey information so that it is received and understood.

4. Sharing: A part or portion belonging to, distributed to, contributed by, owed by a
person or a group Or To participate in, use, enjoy or experience jointly or in turns.

s5. Leadership: Students with the following leadership qualities are almost always
the ones that rise above the crowd.

1. Trustworthiness: This refers to integrity.



2. Inspiration: Guides, leads and inspiring others to want to participate in the
process of moving towards the vision.

3. Self awareness: It is the individual awareness of him or her self — their abilities
and the impact that they have on others.

4. Acceptance of responsibility: True leaders are accepting responsibility for all
that comes their way and taking ownership and responsibilities for getting things
back on track. Blaming, justifying and excuse making just is not in their
responsibility.

B. The Experimental methodology is designed for both teacher and student. The teacher
can refer the experimental methodology for the details of equipment/apparatus/
materials/tools, procedure to be followed, observations to be made, graphs to be drawn
and calculations to be done for the task to be performed

2. Student

The Worksheet is designed keeping in view the needs, deficiencies and the adolescent
characteristics of the student for student.

The students submit the filled in work sheet given by the teacher on the day of
experiment after referring to experimental methodology and listening to instructions of
teacher. The design of the worksheet is made user friendly and the contents are so
logically sequenced that the student finds it easy to understand and develop the skill of
recording and report writing skill. It also helps the student to actively participate in skill
learning. More importantly the student gets immediate meaningful feedback of his
performance since the competency wise assessment is done and that too on the same
day.

3. Examiner

The examiner may find this hand book very useful as Laboratory sheets and Scheme of evaluation
provides information with regard to various competencies (skills) the students is expected to acquire
during the course of study and the relative weightages of each competency. This information helps
him to design a well balance question paper/measurement tool for assessment.



2.1 LABORATORY SHEET 2.1 Amplitude Modulation

Amplitude Modulation

OBJECTIVE:

1) To observe Amplitude modulated waveform and determine Modulation Index using CRO.

APPARATUS REQUIRED:

1. Amplitude modulation and demodulation trainer kit.
2. Dual trace CRO.

3. AF signal generator.

4. RF signal generator.

5. Patch cords.

2. TASK ANALYSIS:

A. KNOWLEDGE

1. Transistor working principle in non-linear region.

2. Familiarization of different functionalities on front panel of CRO

3. Handling of CRO to measure the amplitude and frequency of analog signal
4. Theoretical calculations of the percentage of modulation.

5. Precautions.



2.1 LABORATORY SHEET

B. SKILL

2.1 Amplitude Modulation

Handling of Apparatus

Identifying various terminals in the kit.
Using CRO.

Using of AF and RF signal generators
Identification of various components

Selecting the connecting wires.

Manipulation of
apparatus

Draw the Circuit Diagram.

Making the connections as per the circuit diagram.

Select AF Analog signal as modulating wave

Select RF Analog signal as carrier wave

Use CRO to see various wave forms (Like modulating, carrier and

modulated signal)

Precise
operations/Activities

Observe AM signal using CRO

Measure the values Vmax and Vwin (in Volts) of AM Wave using CRO
Calculate the percentage of modulation.

By varying amplitudes of modulating signal, observe AM Wave for
1)Under modulation (Vm<Vc¢ or m<1),

2) Critical modulation (Vm=V¢ or m=1),and

3) Over modulation (Vi > V¢ orm >1).




2.1 LABORATORY SHEET

3. Teaching Points

2.1 Amplitude Modulation

SINo | Teaching Point Suggested Time-15 min

1. Need for modulation 1

2 Principle of Modulation and De Modulation 2

3 Types of Modulation 1

4 Transistor working principle in non-linear region. 2

5 Handling of CRO and measuring the amplitude and 3
frequency of analog signal

6 Theoretical calculations of the percentage of 1
modulation.

7 Precautions. 1

A. PROCEDURAL PRECAUTIONS:

Disconnect all the equipment from mains before making connections

Connect the circuit as per the circuit diagram.

Get the connections checked by the concerned staff member

Select correct range on CRO (Volts/Div, Time/ Div ).

Give proper input AF and RF signals and collect the output at appropriate points in the

kit.
Ensure that there are no loose connections.

Calibrate the CRO for getting accurate result.

B. SAFETY PRECAUTIONS:

Never work on a circuit while power is applied.

Do not connect power to a circuit until the circuit is finished and you have carefully

checked your work.

If you smell anything burning, immediately disconnect the power and examine your

circuit to find out what went wrong.

Keep your work area dry.




2.1 LABORATORY SHEET 2.1 Amplitude Modulation

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the process by which low frequency (i.e., AF)

signal transmitted over the long distance using the high frequency carrier signal (i.e., RF).

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e The components on the trainer kit
Check for e Various adjustments on the CRO
e Connecting wires and probes

e The students entry behavior

For Design of e Read teaching points carefully.
Instruction

5. SCHEME OF EVALUATION:

CATEGORY OF SKILL SUB TASK WEIGHTAGE WITH
COMPETENCY LEVEL
INDIVIDUALLY

A. Identifying various Modules in the

iner ki AIB|C|D|T
1. Handling of trainer Kkit.
B. Identification of various 1 (112 |5
apparatus

components

C. Setting the CRO to correct
positions.

D. Usage of AF and RF signal

generators.



2.1 LABORATORY SHEET

2. Manipulation of
apparatus

3.Precise
operations/Activities

4.Values

Total

m o 0w e

2.1 Amplitude Modulation

Draw the Circuit Diagram.
Making the connections as per
the Circuit Diagram.

Select AF Analog signal as
modulating wave and RF Analog
signal as carrier wave

Use CRO to see various wave
forms (Like modulating, carrier

and modulated signal)

Modulation.

Observe AM signal using CRO
Measure the values Vmax and Vwin
(in Volts) of AM Wave using CRO
Calculating the percentage of
modulation.
By varying amplitude of
modulating signal, observe AM
Wave for
a. Under modulation
(Vm<Vc or m<1),
b. Critical modulation
(Vm=V¢ or m=1),and
c. Over modulation

(Vm>Vc orm>1).

Co-operation.
Co-ordination
Communication
Sharing
leadership

D |T
5 |15
C D T
4 12| 25
5
50



2.1 LABORATORY SHEET 2.1 Amplitude Modulation

ASSESSMENT :
A. 1.Identify the major sections in the AM trainer board.
2.Identify the components used in AM modulator circuit.
3.Select the proper frequency and amplitude ranges of message and carrier signals.
B. 1.Make the connections on the trainer board to observe the AM waveform on CRO.
2.Set the 100 % modulated AM wave on CRO.
3.Set the over modulation wave on CRO.
C. 1.0Observe the AM waveform and calculate modulation index using CRO
2.0bserve and sketch the message signal, carrier signal and AM modulated signal
3.0bserve the AM waveform and calculate percentage of modulation using CRO
4. Observe and sketch the critical modulated, over modulated and under modulated
AM modulated signal
VIVA QUESTIONS:

How do you differentiate modulating signal and Carrier signal?

Why do we need Modulation?

What is Modulation?

What is Amplitude Modulation?

What is modulation index?.

When only carrier input given to AM modulator, what will be the output?
How do you differentiate AM based on Modulation Index?

Where do you find the applications of AM?
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How do you generate different types of AM?

10. What is AM demodulation?

11. What will be output of AM De-modulator if modulation index of AM wave is greater
than 1?7

12. How do you detect AM?



2.2 LABORATORY SHEET 2.2 FREQUENCY MODULATION

FREQUENCY MODULATION

OBIJECTIVE: 1.To observe FM signal waveform and find Modulation index using CRO.

APPARATUS REQUIRED 1.FM modulation and demodulation kit
2.CRO
3. AF and RF signal generators
4. Probes
5. Connecting wires

TASK ANALYSIS:

A. KNOWLEDGE

1. Purpose of modulation

2. Calculation of modulation index

3. Identification of various components values like resistor, capacitor, diode, transistors, etc,
4. Applications VCO

5. Theoretical value of modulation index

6. Precautions.



2.2 LABORATORY SHEET

B. SKILL

2.2 FREQUENCY MODULATION

Handling of Apparatus

Identification of various electronic components.
Identification of concerned IC number
Identifying various terminals

Setting the CRO to correct positions ( volt/div.,time/div)

Manipulation of
apparatus

Draw the Circuit Diagram.

Making the connections as per the circuit diagram.

Calibrate the CRO for getting accurate result

Selection of correct waveform and right frequency from the AF and RF
signal generators

Proper adjustment of time/div. and volt/div. for the concerned channel in

the CRO.

Precise
operations/Activities

Observe the waveform in the CRO

Record the amplitude and frequency values of waveforms.
Calculate the value of modulation index.

Draw the graph.

Comparison of theoretical and practical values of modulation index.

Obtain the accurate modulated waveform.




2.2 LABORATORY SHEET

2. TEACHING POINTS:

2.2 FREQUENCY MODULATION

SI No Teaching Point Suggested Time-15 min
1. Definition of frequency modulation. 2
2. Operation of CRO. 2
3. Working of VCO. 2
4, Purpose and use of various electronic component 2

Like resistor, capacitor and diode
5. Study of data sheet of concerned IC. 1
6. Procedure for calculating modulation index. 2
7. Trouble shooting technique procedure 1
8. Applications of FM 2
9. Precautions. 1

A. PROCEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections

e Ensure the correct frequency range of AF and RF signal generators.

e Connect the circuit as per the circuit diagram and check for polarity

e Get the connections checked by the concerned staff member

e Calibrate the CRO for getting accurate result.

e Ensure that there are no loose connections

e Capacitor should be connected with proper polarity.

e Avoid parallax error while observing the values of waveforms on CRO

B. SAFETY PRECAUTIONS:

e Never do modification of connections on a circuit while power is ON.

e Do not switch on power to a circuit until the circuit is finished and you have carefully

checked your work.

e If you smell anything burning, immediately disconnect the power and examine your circuit

to find out what went wrong.

e Keep your work area dry.




2.2 LABORATORY SHEET 2.2 FREQUENCY MODULATION

3. NEED AND SCOPE OF EXPERIMENT:

Need of frequency Modulation is to reduce the size of antenna, to separate the signals from
different transmitter. Also Modulation allows us to transmit the message signal to longer distance
without interference. FM modulation can be used in telemetry, FM radio broadcasting, radar and
seismic prospecting etc.,

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e Various adjustments on CRO.
e FM Trainer kit

Check for e The students entry behavior
e Usage of proper wires or patch cords.

For Design of e Read teaching points carefully.
Instruction




2.2 LABORATORY SHEET

2.2 FREQUENCY MODULATION

5. SCHEME OF EVALUATION:

CATEGORY OF SKILL

SUB TASK

WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

1. Handling of

apparatus

A) Identify various terminals

B) Setthe CRO to correct positions.

C) Identification of various electronic
components.

D) lIdentification of concerned IC

number.

2. Manipulation of
apparatus

A) Draw the Circuit Diagram.

B) Making the connections as per

the circuit diagram.

C)Calibrate the CRO for getting

accurate result

D)Selection of correct waveform and right
frequency from the AF and RF signal
generators

E) Proper adjustment of time/div. and

volt/div. for the concerned channel.




2.2 LABORATORY SHEET

2.2 FREQUENCY MODULATION

3.Precise A) Observe the waveform in the CRO
operations/Activities
B) Record the amplitude and frequency
values of waveforms. !
C) Calculate the value of modulation 25
index.
D) Draw the graph.
E) Compare theoretical and practical
values of modulation index.
F) Getthe accurate waveform
A. Co-operation.
B. Co-ordination
4.Values C. Communication
D. Patience.
E. leadership
Total 50
VIVA QUESTIONS:
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. What is modulation and demodulation?
. While transmitting voice signal, Frequency modulation is preferable. Why?

. What happens to message signal frequency, if modulation index is increased?
. What is the modulation index of FM?

. Differentiate AM and FM?

. If B is less than 1, what will be the resultant modulation?
. How to generate the FM signal?

. What is the formula for frequency deviation of FM?

. What are the applications of FM?

10. Is there any phase reversal in FM wave?




2.3 LABORATORY SHEET 2.3 .PAM AND DEMODULATION

PULSE AMPLITUDE MODULATION AND DEMODULATION

OBJECTIVE: To plot the waveform for Pulse Amplitude modulator and demodulator for given message
signal and Carrier signal

APPARATUS REQUIRED:1. Transistor (BC107)
2. Resistors-10 KQ
3. Digital Multimeter
4. CRO (0-100MHz)
5. Decade Resistance Box (DRB)-(0-1KQ)
6. Bread Board
7. Connecting wires
8.Capacitor-1uF

2. TASK ANALYSIS:

A. KNOWLEDGE

1. Message signal, Carrier signal, Modulation and Demodulation
2. Discrete signal, Analog and Digital Modulation

3. Sampling Technique

3. Working principle of PAM Modulator and Demodulator

4.Low Pass filter using R,C components.



2.3 LABORATORY SHEET 2.3 .PAM AND DEMODULATION

2. TEACHING POINTS:

SINo | Teaching Point

Suggested Time-15 min

1. | Transistor as switch. 1

2 Capacitor used in the circuit 1

3. | R, C components as filter circuit. 2

4. | Selecting the frequency and amplitude of sine and 2
square wave in Function generator

5. | Observation of waveforms in CRO. 2
Procedure for measuring Amplitude and Frequency in 2
the CRO

7. | Procedure for comparing input and output signals. 2

8. | Interpreting Various sections of circuit. 2

9. | Precautions. 1

A. PROCEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections

e Connect the circuit as per the circuit diagram and check for polarity

e Get the connections checked by the concerned staff member

e (Calibrate the CRO for getting accurate result
e Ensure that there are no loose connections

e C(Capacitor should be connecting with proper polarity

e C(Calibrate theFunction generator for getting accurate result.

B. SAFETY PRECAUTIONS:

e Never work on a circuit while power is applied.

¢ Do not connect power to a circuit until the circuit is finished and you have

carefully checked your work.

e Ifyou smell anything burning, immediately disconnect the power and examine

your circuit to find out what went wrong.




2.3 LABORATORY SHEET 2.3 .PAM AND DEMODULATION

e Keep your work area dry.
3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of Pulse
amplitude Modulator and demodulator Circuit. PAM modulation is simple and
relatively cheap, so they are used in Ethernet communication, and in micro-
controllers for generating the control signals. PAM can generate other pulse
modulation signals and can carry the message at the same time.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e Function generators and CRO.
e Transistor, DRB
[ ]

Check for Resistors and Capacitors

e The students entry behavior

e Firstaid kit

e Wires of Standard colors and Gauges
For Design of e Read teaching points carefully.

Instruction



https://www.elprocus.com/what-is-ethernet-and-different-types-of-ethernet-networks/

2.3 LABORATORY SHEET

5. SCHEME OF VALUATION:

2.3 .PAM AND DEMODULATION

CATEGORY OF SUB TASK WEIGHTAGE WITH COMPETENCY LEVEL
SKILL INDIVIDUALLY
A) Identifying various terminals of
_ A|/B|C|D|T
1. Handling of Transistor.
B) Identification of capacitor and 1j2]1|15

apparatus

Resistor values.
C) Identifying the range of Decade

resistance box

D) Selecting the correct wires and

probes

2. Manipulation of
apparatus

A) Draw the Circuit Diagram.

B) Making the connections as per the
circuit diagram.

C) Set the Amplitude, Frequency of
message signal and Carrier signal.

D) Adjusting DRB to Correct value.

3.Precise
operations/Activit
ies

PAM Modulator
A) Measure [/P message signal

amplitude and Frequency.

B). Measure I/P Carrier signal
amplitude and Frequency

C) Observing the waveforms on CRO.
D) Note the Amplitude and
Frequency of PAM modulated output.
E) Compare the waveform of PAM
Modulator with Input message

signal.

25




2.3 LABORATORY SHEET 2.3 .PAM AND DEMODULATION

PAM Demodulator
F)Adjust the DRB for filter operation.

G)Observing the waveforms on CRO
H) Note the Amplitude and
Frequency of Demodulated Wave

[) Compare the waveform of PAM
Demodulator with Input message
signal.

]) Draw the graphs

4.Values

Co-operation.

Co-ordination

Communication 5

Sharing

Mo oW

leadership

Total

50

VIVA QUESTIONS:
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Inputs required for PAM.

How the Pulse Modulation schemes are different from analog modulation?
Condition forsampling frequency?

Why Aliasing effect occurs?

How many types of sampling techniques?

Difference between Flat top and Natural Sampling?

What happened if filter is absent?

Where we can use PAM?

Disadvantages of PAM?




2.3 LABORATORY SHEET 2.3 .PAM AND DEMODULATION

TYPICAL PROBLEMS MAY OCCUR IN THE EXCERCISE:

1. Outputisa clipped modulated waveform
Sol: Improper placement of Transistor terminals
2. Carrier overlapping on the demodulated output
Sol: select proper filter values
3. No modulation at the modulator output

Sol: check proper connections and levels of signals



2.4 LABORATORY SHEET 2.4 PULSE WIDTH MODULATION AND DEMODULATION

PULSE WIDTH MODULATION AND DEMODULATION

OBJECTIVE: Verify and observe pulse width modulation and Demodulation waveforms on
CRO

APPARATUS REQUIRED:
1. 555 timer IC -1No

2. DC Power Supplies and leads

3. Diodes (1N4007)-1No.

4. CRO and Probes

5. Pulse generators and leads

6. Sine wave generators and leads
7. 4.3 kQ 4 watt resistor -1 No

8. 0.1uF Capacitors — 2 No

9. 10uF Capacitors — 1 No

10. 100pF Capacitors — 1 No

11. Bread Board

12. Connecting wires

2. TASK ANALYSIS:

A. KNOWLEDGE

1. 555 timer IC working principle

2. Function of each PIN in 555 IC timer

3. Working of PN-Junction diode

4. The roll of capacitors and its use

5. Applications of PN Junction diode and Capacitor

6. Different applications of digital modulation



2.4 LABORATORY SHEET

B. SKILL

2.4 PULSE WIDTH MODULATION AND DEMODULATION

Handling of Apparatus

A) ldentifying various terminals

B) Using correct range Resistors , Capacitors.
C) Identify each pin of 555 IC timer.
D) ldentification of 555 IC timer terminals by markings.

E) Identification of terminals of diode and capacitor

Manipulation of
apparatus

Draw and identify the test points in Circuit Diagram.
Making the connections as per the circuit diagram.
Vary input sinusoidal wave form (vi) and Pulse wave form

Connect capacitor filter as shown in the figure.

Precise
operations/Activities

Connect Sine wave generators and Measure Vi

Connect Pulse generators and Measure Vi

Using DC Power Supplies and provide Proper biasing to the
circuit

Observing the readings in the multimeter

Observing the waveforms on CRO.

Observe the Pulse width variation with respect to the

amplitude of sinusoidal wave form.




2.4 LABORATORY SHEET

2. TEACHING POINTS:

2.4 PULSE WIDTH MODULATION AND DEMODULATION

SINo | Teaching Point Suggested Time-15 min
1. | Working of 555 timer IC 2
2. | Function of each PIN in 555 IC timer S
3. | Use of a PN-Junction diode in this experiment 2
4. | Roll of capacitors in this experiment and its uses. 1
5. | Operation of CRO 1
6. | Function and operation of signal genarators 1
7. | Interpreting 555 timer IC Manual. 2
8. | Precautions. 1

A. PROCEDURAL PRECAUTIONS:

Disconnect all the equipment from mains before making connections

e Ensure the correct range of meters

e Calibrate the CRO for getting accurate result.
e Use the proper signal generators
e Ensure that there are no loose connections

B. SAFETY PRECAUTIONS:

carefully checked your work.

examine your circuit to find out what went wrong.
o Keep your work area dry.
e Always wear safety goggles.

Never work on a circuit while power is applied.

Connect the circuit as per the circuit diagram and check for polarity
Get the connections checked by the concerned staff member

Filter capacitor should be connecting with proper polarity.

Do not connect power to a circuit until the circuit is finished and you have

If you smell anything burning, immediately disconnect the power and




2.4 LABORATORY SHEET 2.4 PULSE WIDTH MODULATION AND DEMODULATION

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of Pulse width
modulation and Demodulation. The amplitude is constant; width of the pulse is
proportional to the amplitude of the modulating signal. Bandwidth on transmission
channel depends on rise time of the pulse. The demodulation circuit used is a simple
filter circuit that demodulator the PWM signal and gives the original message input..

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY
e The circuit, Diodes and CRO.
e 555IC timer
Check for e The students entry behavior
o First aid kit
e Wires of Standard colours and Gauges
For Design of e Read teaching points carefully.
Instruction

5. SCHEME OF EVALUATION

CATEGORY OF SKILL SUB TASK WEIGHTAGE WITH
COMPETENCY LEVEL
INDIVIDUALLY
A) Identifying various terminals
. , A/BIC|ID|E|T
1. Handling of B) Using correct range Resistors ,
Capacitors. Li1j1j14145
apparatus
C) Identify each pin of 555 IC
timer.

D) ldentification of 555 IC timer
terminals by markings.

E) ldentification of capacitor and
resistors values..




2.4 LABORATORY SHEET

2.4 PULSE WIDTH MODULATION AND DEMODULATION

2. Manipulation of
apparatus

A) Draw the Circuit Diagram.

B). Making the connections as per
the circuit diagram.

C). Vary input sinusoidal wave form

(vi) and Pulse wave form

15

3.Precise
operations/Activities

A). Connect Sine wave generators
and measure Vi

B).Connect Pulse generators and
measure Vi

C)Use DC Power Supplies and
provide proper biasing to the circuit
D). Observe the readings in the
millimeter

E).Observe the waveforms on CRO.
F).Observe the Pulse width variation
with respect to the sinusoidal wave

form

4125

4 Values

Co-operation.
Co-ordination
Communication
Sharing
leadership

moow»

Total

50

ASSESSMENT / VIVA QUESTIONS:

1. What is a Pulse width modulation?

2. What is the roll of diode in this circuit?
3. What is the another name of pulse width modulation?
4. s the output pulse width truly proportional to the modulation voltage?
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PULSE POSITION MODULATION AND DEMODULATION

OBIJECTIVE: To implement pulse position modulation and demodulation and observe the

Waveforms on CRO.

APPARATUS REQUIRED:

IC 555

Transistor BC-107

Resistors

Capacitors

Regulated DC Power supply
CRO

Waveform generator

Connecting wires

L o N o U A W N oE

CRO probes
10. Bread board

2. TASK ANALYSIS:

A. KNOWLEDGE

1. Working of IC 555.

2. Applications of IC 555

3. Types of transistors

4. Working of transistor

5. Transistor operating modes.

6. Types of capacitors and its use
7. Working of CRO.

8. Working of function generator.
9. Pin diagram of IC 555.

10. Precautions.
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B. SKILL

2.5 PPM AND DEMODULATION

Handling of Apparatus

Identifying pins in IC 555.
Identifying transistor terminals.
Identifying resistors.
Identifying Capacitors.

Select the appropriate signal in function generator.

Manipulation of
apparatus

Draw the Circuit Diagram.

Making the connections as per the circuit diagram.

Switch on the power supply.

Apply the function generator output to the input of the circuit.

Apply the PPM output to the input of the Demodulated circuit.

Precise
operations/Activities

Observe the input waveform and measure amplitude and time period.
Observe the clock signal and measure the amplitude and time period.
Observe the output waveform and measure its amplitude.

Observe the demodulated output waveform and measure its amplitude
and time period

.Record, Vin,fin, fak, Vo and demodulated signal amplitude and time period.
Draw the waveforms for input, clock, output and demodulated output

with respect to voltage and frequency.




2.5 LABORATORY SHEET

2. TEACHING POINTS:

2.5 PPM AND DEMODULATION

SI No Teaching Point Suggested Time-15 min
1. Working of IC 555. 3
2. Applications of IC 555. 2
3. Operation of CRO. 2
4, Operation of function generator. 2
5. Working of capacitors and its types. 1
6. Working of resistor and its types 1
7. Procedure for calculating amplitude. 1
8. Procedure for calculating time period. 1
9. Procedure for calculating frequency. 1
10. | Precautions. 1

A. PROCEDURAL PRECAUTIONS:

Disconnect all the equipment from mains before making connections

Ensure that IC and transistor properly placed.

Connect the circuit as per the circuit diagram and check for polarity

Get the connections checked by the concerned staff member

Calibrate the CRO for getting accurate result.

Use the function generator in proper mode.

Ensure that there are no loose connections.

Connect the power supply to the IC with proper polarity.

Make DC offset as zero in function generator.

B. SAFETY PRECAUTIONS:

Never work on a circuit while power is applied.

Do not connect power to a circuit until the circuit is finished and you have carefully

checked your work.




2.5 LABORATORY SHEET 2.5 PPM AND DEMODULATION

e If you smell anything burning, immediately disconnect the power and examine your circuit
to find out what went wrong.
e Keep your work area dry.

e Always wear safety goggles.

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of pulse position modulation and
demodulation input and output wave forms. It is the technique that allows the computers to share data
by measuring the time each data packet takes to reach the computer. It is often used in optical

communication, such as fiber optics, in which there is little multi-pathway interference.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e |C, Transistor and CRO.

e Waveform generator.

Check for e Resistors and capacitors

e Regulated power supply

e The students entry behavior

e First aid kit

e Wires of Standard colours and Gauges

For Design of e Read teaching points carefully.
Instruction




2.5 LABORATORY SHEET

2.5 PPM AND DEMODULATION

5. SCHEME OF EVALUATION:

CATEGORY OF SKILL

SUB TASK

WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

1. Handling of

apparatus

A) Identifying various pins.

B) Selecting the input signal in
Wave form generator.

C)ldentification of Transistor

terminals

D) Identification of capacitor and resistors

values circuits.

2. Manipulation of
apparatus

A) Draw the Circuit Diagram.

B) Making the connections as per the circuit
diagram.

C) apply the input signal from function
generator

D) apply the PPM signal to Demodulation

circuit




2.5 LABORATORY SHEET

2.5 PPM AND DEMODULATION

3.Precise
operations/Activities

A) Observing the input waveform on CRO.
B) Measure amplitude & time period.
C) Observing the clock signal on CRO.

D) Measure amplitude & time period.

D) Observing the output waveform on CRO.

E) Measure amplitude.

F) Observe the demodulated output
waveform

G)measure amplitude and time period
H) Record Vin,fin fak, Vo and demodulated
signal amplitude and frequency..

J) draw the waveforms on graph sheet

25

4 Values

A. Co-operation.
B. Co-ordination
C. Communication
D. Sharing

E. leadership

Total 50
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ASSESSMENT / VIVA QUESTIONS:

L ® N O Uk W N

L e O = O =
o U1 M W N R O

What is a IC 555?

What is the function of IC 555?

How many pins in IC 5557

Which pin indicates the output in IC 555 ?
What is the function of pin 2 in IC 5557?
What is the pin for power supply in IC 5557?
What is the function of pin 4 in IC 555?
Which pin indicates the ground in IC 5557

Where the ppm output have maximum pulse gap?

. Where the ppm output have minimum pulse gap?

. How many types of wave forms are generated by wave form generator?
. How many control knobs are there in wave form generator?

. Which multivibrator is used in PPM modulator?

. Which transistor configuration is used in PPM demodulation?

. What are the types of transistors.

. Why NPN transistor used rather than PNP.
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2.7.ASK MODULATION AND DEMODULATION

AMPLITUDE SHIFT KEYING MODULATOR AND DEMODULATOR

OBJECTIVE: To set up ASK modulator and demodulator circuits and to observe the waveforms

APPARATUS REQUIRED:

2. TASK ANALYSIS:

A. KNOWLEDGE

ASK MODULATOR AND DEMODULATOR TRAINER BOARD
(OR)

1. Diode (1N4007)-1No.

2. Transistor (BC 107)

3. Digital Multimeter

4. CRO (0-100MHz)

5. Resistors-22k Q,22kQ,1kQ
6. Function generators

7. Capacitor— 0.1uF

8.1C 741

9. IC MAX 232

10. Bread board

11. Connecting wires

12. Potentiometer-0-10KQ

13. Regulated power Supply (0-30V)

1. Message signal, Carrier signal, Modulation and Demodulation

2. Discrete signal, Analog and Digital Modulation

3. Working principal of ASK Modulator and Demodulator

4. Use of PN Junction diode as Rectifier.

5. Low Pass filter using R,C components

4. IC 741 Pin diagram

5. Using 741 as Voltage Comparator

6. IC MAX 232 Pin diagram

7. 1C MAX 232 Voltage Converter

8.Precautions.
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B. SKILL

2.7.ASK MODULATION AND DEMODULATION

Handling of Apparatus

A. Identifying various blocks of trainer board or Identifying various
components required
Identifying the Pins of IC 741 ,IC MAX 232

Identifying terminals of Potentiometer (POT).

o 0o w

Identification of capacitor and Resistor values.

E. Selecting the correct wires.

A. Draw the Circuit Diagram.

B. Making the connections as per the circuit diagram.
Manipulation of C. Setthe Amplitude and Frequency of message and Carrier signals.
apparatus

D. Adjusting the Potentiometer (POT)to set the Reference Voltage.

E. Set Correct operating voltages for IC741, IC MAX 232.

ASK Modulator

A. Measure | /P Message signal Amplitude ,time period and Frequency.

B. Measure | /P Carrier signal amplitude,time period and Frequency.

C. Observe the readings in the multimeter.

D. Observing the waveforms on CRO.

E. Note the Amplitude and time period of the Modulated Wave.
Precise
operations/Activities

ASK Demodulator

F. Adjust the POT for Comparator operation.

G. Observing the waveforms on CRO

H. Note the Amplitude ,time period and frequency of Demodulated Wave
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2. TEACHING POINTS:

SI No Teaching Point Suggested Time-15 min
1. Data signal, carrier signal, 2
2. Principle of ASK modulation and demodulation 3
3. IC MAX 232 as voltage converter. 1
4, Selecting the frequency and amplitude of sine and square 1
wave in Function generator
5. Observation of waveforms in CRO. 4
6. Procedure for comparing input and output signals. 2
7. Interpreting Various sections of circuit. 1
8. Precautions. 1

A. PROCEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections

e Connect the circuit as per the circuit diagram and check for polarity

e Get the connections checked by the concerned staff member

e Calibrate the CRO, function generator for getting accurate result
e Ensure that there are no loose connections

e Capacitor should be connecting with proper polarity

e |C’s should be connecting according to their pin description

e Calibrate the RPS for getting accurate result.

B. SAFETY PRECAUTIONS:

e Never work on a circuit while power is applied.

e Do not connect power to a circuit until the circuit is finished and you have carefully

checked your work.

e If you smell anything burning, immediately disconnect the power and examine your circuit

to find out what went wrong.

e Keep your work area dry.
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3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of Amplitude shift keying Modulator
and demodulator Circuit. Compare to the Analog modulation schemes, ASK requires low transmission
power. Because during logic O bit transmission there is no power required. The circuit for ASK
modulation is simple and relatively cheap, so they are used in low cost systems for low communication
range such as RFID, ETC.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e The Multimeter, Diodes and CRO.
e Transistor, Capacitors.

Check for e Function generators ,Regulated power supply
o |Cs
e The students entry behavior
e First aid kit
e Wires of Standard colors and Gauges
For Design of ° Read teachingpointscarefully.

Instruction
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5. SCHEME OF EVALUATION:

2.7.ASK MODULATION AND DEMODULATION

CATEGORY OF SKILL

SUB TASK

WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

1. Handling of

apparatus

A. ldentifying various blocks of
trainer board or Identifying
various components required

B. Identifying the Pins of IC 741 ,IC
MAX 232

C. Identifying terminals of
Potentiometer (POT).

D. lIdentification of capacitor and
Resistor values.

E. Selecting the correct wires.

2. Manipulation of
apparatus

A) Drawthe Circuit Diagram.

B) Making the connections as per the circuit
diagram.

C) Set the Amplitude, Frequency of message
signal and Carrier signal.

D) Adjusting the Potentiometer (POT) for
required Reference voltage level.

E) Set Correct operating voltages for 1IC741,
IC MAX 232.
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2.7.ASK MODULATION AND DEMODULATION

3.Precise
operations/Activities

ASK Modulator A
A) Measure I/P message signal amplitude
,time period and Frequency. 2

B). Measure I/P Carrier signal amplitude,
time period and Frequency

C) Observing the waveforms on CRO.

D) Note the Amplitude and Frequency ASK
modulated output.

E) Compare the waveform of ASK Modulator

with Input message signal.

F) ASK modulated signal to voltage
comparator to setting of Potentiometer
(POT).

G)Measure Demodulated signal amplitude
,time period and frequency.

Tabulate the readings and observe the
waveforms on CRO

H)Drawing the graphs

ASK Demodulator

25

A. Co-operation.

B. Co-ordination
4 Values C. Communication

D. Sharing

E. leadership
Total 50

ASSESSMENT / VIVA QUESTIONS:




2.7 LABORATORY SHEET 2.7.ASK MODULATION AND DEMODULATION

1. Inputs required for ASK.

Types of Digital Modulation schemes?

w

When the diode become Reverse bias in the circuit what would be the expected
waveform?
Why we connect a resistor across a capacitor?

Need for filter in the circuit?

Need of reference voltage in this circuit?

4
5
6. Why not ASK used for long distance communication?
7
8. Why Voltage Comparator used in this circuit?

9

In the absence of Voltage converter what is the output?
10. How the digital Modulation schemes are different from analog modulation?
11. What happened if filter is absent?
12. Where we can use ASK?

13. Disadvantages of ASK?

TYPICAL PROBLEMS MAY OCCUR IN THE EXCERCISE:

1. Output is a clipped modulated waveform
Sol: Improper placement of Transistor terminals
2. Carrier overlapping on the demodulated output
Sol: select proper filter values
3. No modulation at the modulator output
Sol: check proper connections and levels of signals
4. Negative peaks at the diode output
Sol: diode terminals should interchanged
5. Inverted output at the IC 741
Sol: Properly connect the inputs to inverting and noninverting pins of IC
6. Bipolar voltages appeared at the output of IC 741

Sol: use voltage level converter.



2.8. LABORATORY SHEET 2.8. FSK Modulation and Demodulation

ESK Modulation and Demodulation

OBJECTIVE : 1.To generate FSK Modulated signal & demodulate it.

2. To plot the corresponding waveforms.
APPARATUS REQUIRED : 1. FSK Modulation and Demodulation Trainer Kit.
2. CRO and Its probes
3. Patch chords.

1. TASK ANALYSIS:
A.KNOWLEDGE
1. Digital modulation technique
2. Difference between Analog modulation Technique & Digital modulation technique.
Need for Digital modulation technique.
Types of digital modulation techniques.
Frequency shift keying.
Modulating signal, Carrier signal and Modulated signal
About CRO and its different controls

High frequencies & Low frequnecies in a waveform.

W 0 N o U~ w

Precautions



2.8. LABORATORY SHEET

B.SKILL

Teaching Points

2.8. FSK Modulation and Demodulation

Handling of Apparatus

A). Identifying various parts in KIT like DATA signal generator,
Carrier signal generator and FSK modulator and FSK demodulator.
B) Indentifying required patch chords,

C) Indentifying different controls in CRO.

Manipulation of apparatus

A) Draw the Circuit Diagram.
B) Making the connections as per the circuit diagram.
C) Switching ON the Power Supply

C) Adjusting the controls in CRO to get desired waveforms.

Precise operations

[Activities

FSK Modulation
A) Observe the DATA signal on CRO and record its amplitude, Time

period and frequency.

B) Observe the carrier signal on CRO and record its amplitude,
Time period and frequency.

C) Observe the changes in frequencies of Modulated signal on
CRO during 1 and 0 of data signal and record its amplitude, Time
period and frequency.

D) Draw the waveforms in graph sheet.

FSK Demodulation
A) Observe the Demodulated DATA signal on CRO and record its

amplitude , Time period and frequency.

B) Verify that the demodulated DATA signal is same as transmitted
one.

C) Draw the Waveforms in graph sheet.
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S.No Teaching Points Suggested Time-15 min
1 Modulation and Demodulation 2
2 Types of modulation techniques 5
3 About FSK and its waveforms 3
4 Operation of CRO 2
5 Procedure for calculating amplitude, Time and Frequency of 2
signal.
6 Precautions 1

A. Procedural Precautions:

Disconnect all the equipment from mains before making connections
Connect the circuit as per the circuit diagram.

Get the connections checked by the concerned staff member.
Calibrate the CRO for getting accurate result.

Ensure that there are NO loose connections.

ok~ N E

B.Safety Precautions:

1. Never work on a trainer kit while the power button is ON position.

2. Don’t turn ON the supply until sure about the connections.

3. If you smell anything burning, immediately disconnect the power and
examine your circuit to find out what went wrong.

4. Keep your work area dry.

5. Always wear shoes while working on trainer Kits.

3. Need and Scope of Experiment:

This experiment is essential to understand the performance of FSK modulation and
demodulation. The technology is used for communication systems such as telemetry, weather
balloon radiosondes, caller ID, garage door openers, and low frequency radio transmission in the
VLF and ELF bands

« It is used on voice grade lines for data rates up to 1200 bps.

« It is used for high frequency radio transmission from 3 to 30 M Hz.

« Itis also used in coaxial cable based LAN (Local Area Network) at higher frequencies.
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4. Planning and Organization :

Action Activity
Check for e CRO with probes and patch chords
e The students entry behavior
e  First Aid kit.
For Design of e Read teaching points carefully.
Instruction

5. SCHEME OF EVALUATION:

CATEGORY OF SUB TASK WEIGHTAGE WITH COMPETENCY LEVEL
SKILL INDIVIDUALLY
A). Identifying various parts in
1. Handling of KIT like DATA signal generator,
Carrier signal generator and
apparatus FSK modulator and FSK AlBICT
demodulator. 2112 |5
B) Indentifying required patch
chords,
C) Indentifying different
controls in CRO..
A) Draw the Circuit Diagram.
2. Manipulation B) Making the connections as
of apparatus per the circuit diagram. A|B|C T
C) Adjusting the controls in 6 16 13 |15

CRO to get desired

waveforms.
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2.8. FSK Modulation and Demodulation

3.Precise
operations/
Activities

For FSK Modulation
A) Observe the DATA signal on

CRO and record its amplitude ,

Time period and frequency.

B) Observe the carrier signal

on CRO and record its 4141534

amplitude , Time period and
frequency.

C) Observe the changes in
frequencies of Modulated
signal on CRO during 1and 0
of data signal and record its
amplitude , Time period and
frequency.

D) Draw the waveforms in

graph sheet.

For FSK Demodulation
E) Observe the Demodulated

DATA signal on CRO and
record its amplitude , Time
period and frequency.

F) Verify that the
demodulated DATA signal is

same as transmitted one.

25




2.8. LABORATORY SHEET 2.8. FSK Modulation and Demodulation

4.Values

A. Co Operation

B. Co-Ordination 5

C. Communication
D. Sharing

E. Leadership

Total 50

ASSESSMENT / VIVA QUESTIONS:

o O A W DN

. How FSK is different from ASK?

. What is digital modulation technique?

. What will happen if the DATA signal is applied as ‘0’ continuously?

. Can you tell where the FSK is used?.

. What happens to the phase of the carrier during FSK modulation?

. What type of medium is used in between FSK Transmitter and Receiver for

Transmission?

. How to apply multiple data signals to FSK modulator
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PHASE SHIFT KEYING

OBJECTIVE: To generate the phase shift keying (PSK) signal at the modulator and recovering the binary message

signal at demodulator output.

APPARATUS REQUIRED: 1.PSK modulation and demodulation trainer kit
2.CRO
3. CRO Probes
4. Patch Cards

1. TASK ANALYSIS:

A. KNOWLEDGE

1. Need for Digital Modulation

2. Types of digital modulation techniques.

3. Difference between Analog and Digital Modulation Techniques
4. Working principle and output of Balanced modulator

5. Operation of CRO front panel controls.

6. Types of PSK generating methods.

7. Levels of binary signal.

8. Applications of PSK

9. Precautions.
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B. SKILL
A) Identifying various terminals.
B) Identifying various blocks present in PSK Trainer Kit.
Handling of Apparatus C) Identification of CRO Terminals and channels by markings.
D) lIdentification of binary message and carrier signals in the input side of PSK
Trainer kit.
A) Draw the Block Diagram and Circuit Diagram.
B) Making the connections as per the circuit diagram.
C) Connecting the Binary message signal and PSK output signal to Channel 1
and Channel 2 Respectively at Modulator Block.
Manipulation of D) Connecting the Binary message signal and Demodulated output signal to
apparatus
Channel 1 and Channel 2 Respectively at Demodulator Block.
E) Adjusting CRO Volts/Div and Times/Div knobs according with the signal
voltage & frequency.
A) Observing the Binary message and PSK output signals on CRO.
B) Observing the Phase shift in the carrier signal in according with the input
binary signal either ‘logic 1 ‘ or ‘logic 0’
C) Calculating the frequency and peak to peak voltage of input binary
message signal , PSK signal and demodulated signal.
Precise D) Tabulate the readings and observe the waveforms on CRO.
operations/Activities E) Drawing the graphs of input binary message signal , PSK signal and
demodulated signal.




2.9. LABORATORY SHEET 2.9.Phase shift keying

2. TEACHING POINTS:

SI No Teaching Point Suggested Time-15 min
1. Digital Modulation and its’ uses in communication. 2
2. Classification of digital modulation techniques. 1
3. Difference between Analog and Digital Modulation. 1
4, \TNolr‘ki;'lg principle and output of Balanced modulator. 2
5. Operation of CRO front panel controls. 2
6. Types of PSK generating methods. 1
7. Levels of binary signal. 1
8. Applications of PSK. 1
9. Advantages and disadvantages of PSK. 1
10. | Bandwidth requirement of PSK. 1
11. | Differences among ASK,FSK and PSK. 1
12. | Precautions. 1

A. PROCEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections
e Connect the circuit as per the block diagram and check for polarity

e Get the connections checked by the concerned staff member

e Calibrate the CRO for getting accurate result.

e Ensure that there are no loose connections.

B. SAFETY PRECAUTIONS:

e Never work on a circuit while power is applied.

e Do not connect power to a circuit until the circuit is finished and you have carefully
checked your work.

e If you smell anything burning, immediately disconnect the power and examine your circuit
to find out what went wrong.

e Keep your work area dry.

e Always wear safety goggles.
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3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to generate Phase Shift Keying signal. Due to its high
signal to noise ratio, Higher bit rate , low cost and lower errors, it is adopted in the
industry for various applications like wireless LANs, RFID ,MODEMS
, Bluetooth communication, biometric passports, and credit cards such as American
Express's Express Pay.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

CRO and Probes.
e PSK Trainer Kit.

Check for e The students entry behavior

e First aid kit

e Different colors of patch cards
For Design of e Read teaching points carefully.
Instruction

5. SCHEME OF EVALUATION:

CATEGORY OF SKILL SUB TASK WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

A) Identifying various terminals

1. Handling of B) Identifying various blocks present in PSK

Trainer Kit.
apparatus

C) Identification of CRO Terminals and AlBIcIDIT

channels by markings.

D) Identification of binary message and

carrier signals in the input side of PSK

Trainer kit.



https://en.wikipedia.org/wiki/Wireless_LAN
https://en.wikipedia.org/wiki/RFID
https://en.wikipedia.org/wiki/Bluetooth
https://en.wikipedia.org/wiki/Biometric_passport
https://en.wikipedia.org/wiki/American_Express
https://en.wikipedia.org/wiki/American_Express
https://en.wikipedia.org/wiki/ExpressPay

2.9. LABORATORY SHEET

2.9.Phase shift keying

2. Manipulation of
apparatus

A)

B)

C)

D)

E)

Draw the Block Diagram and Circuit
Diagram.

Making the connections as per the circuit
diagram.

Connecting the Binary message signal
and PSK output signal to Channel 1 and
Channel 2 Respectively at Modulator
Block.

Connecting the Binary message signal
and Demodulated output signal to
Channel 1 and Channel 2 Respectively at
Demodulator Block.

Adjusting CRO Volts/Div and Times/Div

knobs According with the signal.

15

3.Precise
operations/Activities

A)

B)

C)

D)

E)

Observing the Binary message and PSK
output signals on CRO.

Observing the Phase shift in the carrier
signal in according with the input binary
signal either ‘logic 1 ‘ or ‘logic 0’
Calculating the frequency and peak to
peak voltage of input binary message
signal , PSK signal and demodulated
signal.

Tabulate the readings and observe the
waveforms on CRO.

Drawing the graphs of input binary
message signal , PSK signal and

demodulated signal.

25
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A. Co-operation.
B. Co-ordination
. A|B
4. Values C. Communication
D. Sharing
1)1
E. leadership
Total 50

ASSESSMENT / VIVA QUESTIONS:

How much phase difference present in carrier signal for binary logic 1 and logic 0?

Why phase of the carrier signal is not changing when D.C signal is applied.

What are the differences between the FSK & PSK?

Can you generate the PSK signal for input analog signal instead of binary input data?
How to generate PSK signal from ASK modulator?

What is the effect of carrier amplitude on the output?

Why FSK bandwidth is more compared with PSK?

What is effect on PSK signal if we changes frequency of input binary message signal?

How binary ‘logic 1’ and ‘logic 0’ is represented in PSK?
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TIME DIVISION MULTIPLEXING & DE MULTIPLEXING

OBJECTIVE: To transmit a multiplexed output of different frequency message signals through single
Channel using TDM system and recover back the original message signals through a

De multiplexer at receiver end.

APPARATUS REQUIRED:

TDM trainer Kit

Voltage source (2Vp-p)

IC CD 4051

CRO (0 — 100 MHz)

Function generator (0- 100 M Hz)
Connecting wires

o0k whPRE

2. TASK ANALYSIS:

A. KNOWLEDGE

1. Sampling theorem

2. Working principle of TDM

3. Types of multiplexing

4. Sampling rate, channel bandwidth
5. Applications of TDM

6. Need for counter, timer

7. Comparison of TDM, FDM.

8. Precautions.
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B. SKILL

2.10 TIME DIVISION MULTIPLEXING & DE MULTIPLEXING

Handling of Apparatus

moo w2

Identifying various terminals

Using probes, chords.

Calibrating the CRO/DSO accurate values.

Identification of terminals by markings.

Identification of amplitude and frequency ranges of signals to be

multiplexed & de multiplexed. On CRO

Manipulation of
apparatus

o0 w >

Draw the Circuit Diagram.
Making the connections as per the circuit diagram.
Adjusting the amplitude and frequency ranges of signals

Connect the circuit diagram as shown in the figure.

Precise
operations/Activities

Measure the amplitude & frequency of input signals to be multiplexed.
Apply the counter/ timer /external signal as selection input line.

Observe the waveforms on CRO.

Note down the amplitude and frequency of the multiplexed output signal

from CRO.

Repeat the above steps for de multiplexer
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2. TEACHING POINTS:

SI No Teaching Point Suggested Time-15 min
1. Concept of multiplexing 2
2. Types of multiplexing 1
3. Advantages of TDM over FDM 2
4, Counter/ Timer as Selection line 2
5. Sampling Theorem sampling rate 1
6. Need of multiplexing. 1
7. Procedure for connecting individual signals to be streamed 2

into single line

8. Procedure for connecting counter/timer as selection lines 1
9. Interpreting trainer kit Details. 2
10. | Precautions. 1

PRECAUTIONS

A. PROCEEDURAL PRECAUTIONS:

o Disconnect all the equipment from mains before making connections.
° Ensure the correct range of function generator

o Connect the circuit as per the circuit diagram and check for polarity.
o Get the connections checked by the concerned staff member.

o Calibrate the CRO for getting accurate result.

o Ensure that there are no loose connections.

B. SAFETY PRECAUTIONS:

e  Never work on the trainer kit while power is switched ON.

e Do not connect power to the trainer Kit until the circuit connection is fixed.

e If you smell anything burning, immediately disconnect the power and
examine your circuit to find out what went wrong.

e  Keep your work area dry.

e  Always wear safety goggles and shoes.
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2.10 TIME DIVISION MULTIPLEXING & DE MULTIPLEXING

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of TDM Circuit for
multiple signals to be multiplexed in to single line. Depending on value of selection
digital stream, one of the signal is appeared as output on Time sharing manner.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY
e Trainer Kit,
¢ CRO

Check for e The students entry behavior
e First aid kit

e Connecting wires and

For Design of
Instruction

e Read teaching points carefully.

5. SCHEME OF EVALUATION:

CATEGORY OF SKILL

SUB TASK WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

1. Handling of

apparatus

m O O ® >

. ldentifying various terminals
. Using probes, chords.

. Calibrating the CRO/DSO accurate values. 1 /1)1 )1]1|5
. Identification of terminals by markings.

. Identification of amplitude and frequency

ranges of signals to be multiplexed & de
multiplexed. On CRO
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2. Manipulation of

apparatus

A. Draw the Circuit Diagram.

B. Making the connections as per the circuit A|B|C |D|T

diagram. 515 (3 |2 |15
C. Adjusting the amplitude and frequency

ranges of signals

D. Connect the circuit diagram as shown in

the figure.

3.Precise

operations/Activities

A. Measure the amplitude & frequency of
input signals to be multiplexed.
B. Apply the counter/ timer /external signal

as selection input line.
C. Observe the waveforms on CRO.

D. Note down the amplitude and frequency 3 13 (4 |5 10

of the multiplexed output signal from

25

CRO.
E. Repeat the above steps for de multiplexer

A. Co-operation.
B. Co-ordination
4.Values C. Communication 5
D. Sharing
E. leadership
Total 50

ASSESSMENT / VIVA QUESTIONS:

1. Why we are doing Multiplexing?

2. In What way TDM and FDM differ?

3. Define Cross talk effect in PAM/TDM system ?.
4. Give the advantages of TDM system over FDM?
5.
6
7
8

Give the value of Ts in TDM system?

. How signal overlapping is occur red?

. Which type of modulation technique is used in TDM?

. What happens if we apply sine wave at selection input lines?




2.11 LABORATORY SHEET 2.11 FREQUENCY DIVISION MULTIPLEXING & DE MULTIPLEXING

FREQUENCY DIVISION MULTIPLEXING & DE MULTIPLEXING

OBJECTIVE: To transmit a multiplexed output of different frequency message signals through single
Channel using FDM system and recover back the original message signals through a

De multiplexer at receiver end.

APPARATUS REQUIRED:

FDM trainer Kit

Voltage source (2Vp-p)

Bread board

Resistors 3.9K, 3K, 10K, 680K
Capacitors 0.01uF, 60uF

IC 741, 1C 555

CRO (0—-100 MHz)

Function generator (0- 100 M Hz)
RPS 0-30V,1A

10. Connecting wires

W NOUEWDNR

2. TASK ANALYSIS:

A. KNOWLEDGE

[EY

. Sampling theorem

N

. Working principal FDM

w

. Types of multiplexing

4. Sampling rate, channel bandwidth

v

. Applications of FDM

6. Need for counter, timer

7. Compare TDM, FDM.

8. OP-AMP working and applications

9. Precautions.
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B. SKILL

2.11 FREQUENCY DIVISION MULTIPLEXING & DE MULTIPLEXING

Handling of Apparatus

moo w2

Identifying various terminals

Using probes, chords.

Calibrating the CRO/DSO accurate values.

Identification of terminals by markings.

Identification of amplitude and frequency ranges of signals to be

multiplexed & de multiplexed. On CRO

Manipulation of
apparatus

o o » »

Draw the Circuit Diagram.
Making the connections as per the circuit diagram.
Adjusting the amplitude and frequency ranges of signals

Connect the circuit diagram as shown in the figure.

Precise
operations/Activities

Measure the amplitude & frequency of input signals to be multiplexed.
Apply the counter/ timer /external signal as selection input line.

Observe the waveforms on CRO.

Note down the amplitude and frequency of the multiplexed output signal

from CRO.

Repeat the above steps for de multiplexer
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2. TEACHING POINTS:

SINo | Teaching Point Suggested Time-15 min
1. | Concept of multiplexing 2
2. | Types of multiplexing 1
3. | Advantages of FDM 2
4. | Counter/ Timer as Selection line 2
5. | Sampling Theorem sampling rate 1
6. | Working of op-amp 1
7. | Procedure for connecting individual signals to be 2

streamed into single line
8. | Procedure for connecting counter/timer as selection 1
lines
9. | Interpreting trainer kit Details. 2
10. | Precautions. 1

PRECAUTIONS

A. PROCEEDURAL PRECAUTIONS:

Disconnect all the equipment from mains before making connections.
Ensure the correct range of function generator

Connect the circuit as per the circuit diagram and check for polarity.
Get the connections checked by the concerned staff member.
Calibrate the CRO for getting accurate result.

Ensure that there are no loose connections.

B. SAFETY PRECAUTIONS:

Never work on the trainer kit while power is switched ON.

Do not connect power to the trainer kit until the circuit connection is fixed.
If you smell anything burning, immediately disconnect the power and
examine your circuit to find out what went wrong.

Keep your work area dry.

Always wear safety goggles and shoes.
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3. NEED AND SCOPE OF EXPERIMENT

Frequency Division Multiplexing (FDM) is a networking technique in which multiple
data signals are combined for simultaneous transmission via a shared communication
medium. FDM uses a carrier signal at a discrete frequency for each data stream and then
combines many modulated signals.

When FDM is used to allow multiple users to share a single physical communications

medium (i.e. not broadcast through the air), the technology is called frequency-division
multiple access (FDMA).

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY
e Trainer Kkit,
e CRO
Check for e The students entry behavior
o First aid kit
e Connecting wires and
For Design of ¢ Read teaching points carefully.
Instruction
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5. SCHEME OF EVALUATION:

2.11 FREQUENCY DIVISION MULTIPLEXING & DE MULTIPLEXING

CATEGORY OF SKILL

SUB TASK

WEIGHTAGE WITH
COMPETENCY LEVEL
INDIVIDUALLY

1. Handling of

apparatus

A. Identifying various terminals

B. Using probes, chords.

C. Calibrating the CRO/DSO accurate
values.

D. Identification of terminals by
markings.

E. Identification of amplitude and
frequency ranges of signals to be
multiplexed & de multiplexed. On
CRO

2. Manipulation of
apparatus

A.Draw the Circuit Diagram.

B. Making the connections as per the
circuit diagram.

C.Adjusting the amplitude and
frequency ranges of signals

D.Connect the circuit diagram as
shown in the figure.

3.Precise
operations/Activities

A. Measure the amplitude & frequency
of input signals to be multiplexed.

B. Apply the counter/ timer /external
signal as selection input line.

C. Observe the waveforms on CRO.

D. Note down the amplitude and
frequency of the multiplexed output
signal from CRO.

E. Repeat the above steps for de
multiplexer
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2.11 FREQUENCY DIVISION MULTIPLEXING & DE MULTIPLEXING

4 Values

Co-operation.
Co-ordination
Communication
Sharing
leadership

moowp

Total

50

ASSESSMENT / VIVA QUESTIONS:

© 00 N O 00 b~ WDN PP

. Why we r doing Multiplexing?
. What way TDM and FDM differs?

. Why noise is occurred in FDM system?.

. give the advantages of FDM system

. How signal overlapping is occurred?

. Which type of modulation technique is used in FDM?

. What happens if we use low frequency signals

. What happens if we not use modulation techniques

. Can we use two or more signals to be multiplexed




2.12 LABORATORY SHEET 2.12 Amplitude Modulation (PSPICE)

Simulation of Amplitude Modulation

OBJECTIVE:

1) To Simulate Amplitude modulated waveform and determine Modulation Index using PSPICE.

APPARATUS REQUIRED:

1. Personal Computer
2. PSPICE or Equivalent Software
3. Printer

2. TASK ANALYSIS:

A. KNOWLEDGE

1. Basics of PSPICE / MULTISIM software

2. Transistor working principle in non-linear region.
3. Need of modulation

4. Types of signals and parameters of signals.
5.Types of different analog modulation techniques
6.Familiarization of different functionalities of CRO

7 Theoretical calculations of percentage of modulation.

8 Precautions.
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B. SKILL

2.12 Amplitude Modulation (PSPICE)

Familiarization of
PSPICE / MULTISIM
software

Identification of PSPICE /MULTISIM software application on the
desktop

Identification of various components

Identification of PSPICE / MULTISIM software application on the
desktop

Preparation of
Schematic using
PSPICE / MULTISIM
software

Identification of various toolbars and workspace of software
interface

Select the required components from respective group of library
Set the values of components as per the requirement.

Make the connections as per the circuit diagram in the workspace

Simulation and Result
Analysis.

m m o0

Set the amplitude and frequency of modulating signal and carrier
signal
Run the simulation and rectify the errors if any by modifying the
connections.
Observe the resultant Amplitude Modulated signal.
Measure the values Vmax and Vuin (in Volts) of AM Wave using CRO
Calculate the percentage of modulation
By varying the amplitudes of modulating signal, observe AM Wave
for

a. 1)Under modulation (Vm<V¢ or m<1),

b. 2) Critical modulation (Vm=V¢ or m=1), and

c. 3)Over modulation  (Vm>V¢ orm>1).
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3. Teaching Points

SINo | Teaching Point Suggested Time-15 min
1. Need for modulation 1

Familiarization of PSPICE / MULTISIM software

2 8
3 Principle of Modulation and De Modulation 2
4 Types of Modulation 1
5 2

Calculation of Modulation Index

6 Precautions. 1

A. PRECAUTIONS:

e Connections should be proper
¢ Handling the computer system properly.

e Select the appropriate components from the library.

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the process by which low frequency (i.e., AF)
signal transmitted over the long distance using the high frequency carrier signal (i.e., RF) by varying
one of the parameters (i.e.,, Amplitude, frequency and Phase).

This experiment is essential to understand the process by which an un distorted low

frequency signal can be regenerated using demodulator at the distant end when the percentage of
modulation index is less than or equal to 1.
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4. PLANNING AND ORGANISATION:

ACTION ACTIVITY
e Computer system with suitable OS and PSPICE or Equivalent
software
Check for e Proper maintenance of power supply to the laboratory

e First-aid kit
e The students entry behavior

For Design of e Read teaching points carefully.
Instruction

5. SCHEME OF EVALUATION:

CATEGORY OF SKILL SUB TASK WEIGHTAGE WITH
COMPETENCY LEVEL
INDIVIDUALLY
A. Identification of PSPICE

L AIB|C|T

1 Familiarization of /MULTISIM software application

PSPICE / MULTISIM on the desktop 1]1(3|5

software B.

Identification of various
components

C. Identification of PSPICE /
MULTISIM software application
on the desktop
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2. Preparation of
Schematic using
PSPICE / MULTISIM
software

3.Precise
operations/Activities

2.12 Amplitude Modulation (PSPICE)

Identification of various toolbars
and workspace of software
interface

Select the required components
from respective group of library
Set the values of components as
per the requirement.

Make the connections as per the

circuit diagram in the workspace

Set the amplitude and frequency
of modulating signal and carrier
signal
Run the simulation and rectify the
errors if any by modifying the
connections.
Observe the resultant Amplitude
Modulated signal.
Measure the values Vuax and Viin
(in Volts) of AM Wave using CRO
Calculate the percentage of
modulation
By varying the amplitudes of
modulating signal, observe AM
Wave for

a. 1)Under modulation

(Vm<V¢ or m<1),
b. 2) Critical modulation
(Vm=Vc or m=1),and
c. 3) Over modulation

(Vi >Vc or m >1).

n
15

E T
4 25
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4.Values
A. Co-operation.
B. Co-ordination 5
C. Communication
D. Sharing
E. leadership
Total 50

ASSESSMENT / VIVA QUESTIONS:

How do you differentiate modulating signal and Carrier signal?

Why we need Modulation?

What is Modulation?

What is Amplitude Modulation?

What is modulation index?.

When only carrier input given to AM modulator, what will be the output?
How do you differentiate AM based on Modulation Index?

Where do you find the applications of AM?

© 0 N ok w N

How do you generate different types of AM?

10. What is AM demodulation?

11. What will be output of AM De-modulator if modulation index of AM wave is greater
than 1?7

12. How do you detect AM?
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SIMULATION OF PULSE AMPLITUDE MODULATION AND DEMODULATION

OBJECTIVE: To Simulate the Pulse Amplitude modulator and demodulator circuits using PSPICE or

Equivalent software and observe the waveforms .

APPARATUS REQUIRED:
1. Personal Computer
2. PSPICE or Equivalent Software
3. Printer

2. TASK ANALYSIS:

A. KNOWLEDGE
1. Basics of PSPICE / MULTISIM software
2. Message signal, Carrier signal, Modulation and Demodulation
3. Discrete signal, Analog and Digital Modulation
4. Sampling Technique
5. Working principle of PAM Modulator and Demodulator
6. Low Pass filter using R,C components.

B.SKILL

A. Identification of PSPICE /MULTISIM software application on the desktop

e Identification of various components
Familiarization of PSPICE P

/ MULTISIM software C. Identification of PSPICE / MULTISIM software application on the desktop
A. Identification of various toolbars and workspace of software interface

Preparatlion of B. Select the required components from respective group of library

Schematic

using PSPICE / C. Setthe values of components as per the requirement

MULTISIM D. Make the connections as per the circuit diagram in the workspace

software
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2.13 .PAM AND DEMODULATION USING PSPICE

PAM_ Modulation

A. Measure | /P Message signal Amplitude ,time period and Frequency.

B. Measure | /P Carrier signal amplitude,time period and Frequency.

C. Observing the PAM waveforms on CRO.

D. Note the Amplitude,time period and Frequency of Modulated Wave.
Simulation and Result E. Compare the waveform of PAM Modulator with messagesignal.
Analysis.
2. TEACHING POINTS:
S| Teaching Point Suggested Time-15 min
No

1.| Selecting the frequency and amplitude of sine and square wave 2

in Function generator

R, C components as filter circuit.

Observation of waveforms in CRO.

Procedure for measuring Amplitude and Frequency in the CRO

Procedure for comparing input and output signals.

Interpreting Various sections of circuit.

N| o ik wiN

Familiarization of PSPICE / MULTISIM software

W N NININ (-

o

Precautions.

A. PRECAUTIONS:

Connections should be proper
Handling the computer system properly.

Select the appropriate components from the library

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of Pulse amplitude
Modulator and demodulator Circuit. PAM modulation is simple and relatively cheap, so
they are used in Ethernet communication, and in micro-controllers for generating the
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2.13 LABORATORY SHEET

2.13 .PAM AND DEMODULATION USING PSPICE

control signals. PAM can generate other pulse modulation signals and can carry the
message at the same time.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e  Computer system with suitable OS and software

e Proper maintenance of power supply to the laboratory
Check for e First-aid kit

e The students entry behavior

For Design of
Instruction

e Read teaching points carefully.

5. SCHEME OF EVALUATION:

SUB TASK

WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

CATEGORY OF
SKILL

A.
1.
Familiarization B.
of PSPICE/ C.
MULTISIM
software

A.
2. Preparation
of Schematic B.
using PSPICE /
MULTISIM

C.
software

D.

Identification of PSPICE /MULTISIM

software application on the desktop
Identification of various components
Identification of PSPICE / MULTISIM

software application on the desktop

Identification of various toolbars and
workspace of software interface

Select the required components from
respective group of library

Set the values of components as per the
requirement

Make the connections as per the circuit

diagram in the workspace
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3. Simulation
and Result
Analysis.

4 .Values

m o 0w >

2.13 .PAM AND DEMODULATION USING PSPICE

Run simulation

Measure | /P Message signal Amplitude
and Frequency.

Measure I/P Carrier signal amplitude
and Frequency

Observing the PAM waveforms on CRO.

Note the Amplitude and Frequency of
Modulated Wave.

Compare the waveform of PAM

Modulator with messagesignal.

Co-operation.
Co-ordination
Communication
Sharing

leadership

Total

A T
6 25
50
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ASSESSMENT / VIVA QUESTIONS:

L ® N O Uk~ W N

Inputs required for PAM.

How the Pulse Modulation schemes are different from analog modulation?
Condition for sampling frequency?

Why Aliasing effect occurs?

How many types of sampling techniques?

Difference between Flat top and Natural Sampling?

What happened if filter is absent?

Where we can use PAM?

Disadvantages of PAM?

TYPICAL PROBLEMS MAY OCCUR IN THE EXCERCISE:

Output is a clipped modulated waveform

Sol: Improper placement of Transistor terminals
Carrier overlapping on the demodulated output
Sol: select proper filter values

No modulation at the modulator output

Sol: check proper connections and levels of signals
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SIMULATION OF PULSE WIDTH MODULATION AND DEMODULATION

OBJECTIVE: To Simulate the Pulse Width modulator and demodulator circuits using PSPICE or

Equivalent software and observe the waveforms.

APPARATUS REQUIRED:
1. Personal Computer
2. PSPICE or Equivalent Software
3. Printer

2. TASK ANALYSIS:

A. KNOWLEDGE
1 Basics of PSPICE / MULTISIM software
2. 555 timer IC working principle
3. Function of each PIN in 555 IC timer

4. Working principle of PWM Modulator and Demodulator
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B. SKILL

A) Identification of PSPICE /MULTISIM software application on the desktop

Familiarization of PSPICE B) Identification of various components

/ MULTISIM software C) Identification of PSPICE / MULTISIM software application on the desktop
A. Identification of various toolbars and workspace of software interface
P i f
reparat|‘on ° B. Select the required components from respective group of library
Schematic
using PSPICE / C. Setthe values of components as per the requirement
MULTISIM D. Make the connections as per the circuit diagram in the workspace
software
PWM Modulation
A. Measure | /P Message signal Amplitude and Frequency.
Measure | /P Carrier signal amplitude and Frequency.
C. Observe the PWM waveforms on CRO by varying the amplitude of the
message signal
Simulation and Result D. Note the Amplitude and Frequency of the Modulated Wave.
Analysis.

E. Compare the waveform of PWM signal with messagesignal.
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2. TEACHING POINTS:

SI No Teaching Point Suggested Time-15 min
1. Working of 555 timer IC 2
2. Function of each PIN in 555 IC timer 5
3. Use of a PN-Junction diode Capacitors 2
in this experiment
4, Function and operation of signal Generators, CRO 1
5. Interpreting 555 timer IC Manual. 1
6. Familiarization of PSPICE / MULTISIM software 3
7. Precautions. 1

A. PRECAUTIONS:

e Connections should be proper
e Handling the computer system properly.

e Select the appropriate components from the library

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of Pulse width modulation and

Demodulation. The amplitude is constant; width of the pulse is proportional to the amplitude of the

modulating signal. Bandwidth on transmission channel depends on rise time of the pulse. The

demodulation circuit used is a simple filter circuit that demodulator the PWM signal and gives the
original message input.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY

e Computer system with suitable OS and software

e Proper maintenance of power supply to the laboratory
Check for e  First-aid kit

e The students entry behavior
For Design of e Read teaching points carefully.

Instruction
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5. SCHEME OF EVALUATION:

CATEGORY OF SKILL SUB TASK WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

A) Identification of PSPICE AIBIC|T
Familiarization of /MULTISIM software 111]3]5
PSPICE / MULTISIM application on the desktop
f
software B) lIdentification of various
components
C) Identification of PSPICE /
MULTISIM software
application on the desktop
A. Identification of various
Preparatio toolbars and workspace of
n of
Schematic software interface
using B. Select the required
PSPICE / components from respective A B C D | T
MULTISIM )
software group of library 3 4 3 4 | 15

C. Set the values of components
as per the requirement

D. Make the connections as per
the circuit diagram in the

workspace

PWM MODULATION

A. Measure | /P Message signal
Amplitude and Frequency.

B. Measure | /P Carrier signal
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Simulation and Result
Analysis.

4 .Values

m o 0o w >

2.14 PWM USING PSPICE

amplitude and Frequency.

Observe the PWM
waveforms on CRO by varying
the amplitude of the

message signal

Note the Amplitude and

Frequency of the Modulated 616

Wave.

Compare the
waveform of PWM
signal with message

signal.

Co-operation.
Co-ordination
Communication
Sharing

leadership

Total

ASSESSMENT / VIVA QUESTIONS:

1. What is a Pulse width modulation?

2. What is the roll of diode in this circuit?

3. What is another name of pulse width modulation?

50

4. Is the output pulse width truly proportional to the modulation voltage?
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SIMULATION OF ASK MODULATOR AND DEMODULATOR

OBJECTIVE: To Simulate Amplitude shift keying modulator and demodulator for given message signal and
Carrier signal using PSPICE/OR EQUIVALENT SOFTWARE.

APPARATUS REQUIRED
1. Personal Computer

2. PSPICE or Equivalent Software
3. Printer

2. TASK ANALYSIS:

A. KNOWLEDGE

1. Basics of PSPICE / MULTISIM software.

2. Discrete signal, Analog and Digital Modulation

3. Working principle of ASK Modulator and Demodulator
4. Use of PN Junction diode as Rectifier.

5. Low Pass filter using R,C components

4.1C 741 Pin diagram

5. Using 741 as Voltage Comparator

6. IC MAX 232 Pin diagram

7.1C MAX 232 Voltage Converter

8. Precautions.
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B. SKILL

2.15.ASK USING PSPICE

Familiarization of
PSPICE / MULTISIM
software

Identification of PSPICE /MULTISIM software application on the
desktop

Identification of various components

Identification of PSPICE / MULTISIM software application on the
desktop

A. Identification of various toolbars and workspace of software
Preparation of interface
Schematic using B. Select the required components from respective group of library
PSPICE / MULTISIM
software Set the values of components as per the requirement.
D. Make the connections as per the circuit diagram in the workspace
ASK Modulator
A. Setthe amplitude and frequency of modulating signal and carrier
signal
B. Run the simulation and rectify the errors if any by modifying the
connections.
C. Observe the resultant Amplitude Modulated signal.
D. Measure data signal Amplitude and Frequency.
E. Measure | /P Carrier signal amplitude and Frequency.
Simulation and Result F. Observing the waveforms on CRO.
Analysis. G. Note the Amplitude and Frequency of Modulated Wave.
ASK Demodulator
H. Adjust the POT for Comparator operation.

Observing the waveforms on CRO

Note the Amplitude and Frequency of Demodulated Wave




2.15 .LABORATORY SHEET

2. TEACHING POINTS:

2.15.ASK USING PSPICE

SI No Teaching Point Suggested Time-15 min
1. Familiarization of PSPICE / MULTISIM software 10
2. Construction of the circuit 3
3. Simulation of the circuit 2

A. PROCEDURAL PRECAUTIONS:

e Connections should be proper

e Handling the computer system properly.

e Select the appropriate components from the library.

3. NEED AND SCOPE OF EXPERIMENT

This experiment is essential to understand the performance of Amplitude shift keying Modulator

and demodulator Circuit. Compare to the Analog modulation schemes, ASK requires low transmission

power. Because during logic O bit transmission there is no power required. The circuit for ASK

modulation is simple and relatively cheap, so they are used in low cost systems for low communication
range such as RFID, ETC.

4. PLANNING AND ORGANISATION:

ACTION ACTIVITY
e Computer system with suitable OS and software
e Proper maintenance of power supply to the laboratory
Check for e First-aid kit
e The students entry behavior
For Design of ° Read teaching points carefully.
Instruction




2.15 .LABORATORY SHEET

5. SCHEME OF EVALUATION:

2.15.ASK USING PSPICE

CATEGORY OF SKILL

SUB TASK

WEIGHTAGE WITH COMPETENCY
LEVEL INDIVIDUALLY

Familiarization of
PSPICE / MULTISIM
software

Identification of PSPICE
/MULTISIM software application
on the desktop

Identification of various
components

Identification of PSPICE /
MULTISIM software application on
the desktop

2. Preparation of
Schematic using PSPICE
/ MULTISIM software

A. A) Draw the Circuit Diagram.
Identification of various
toolbars and workspace of
software interface

C. Select the required
components from respective
group of library

D. Make the connections as per
the circuit diagram in the
workspace

E .Modify the values for the

selected components




2.15 .LABORATORY SHEET

2.15.ASK USING PSPICE

3. Simulation and Result
Analysis.

ASK Modulator
A) Measure I/P message signal amplitude

and Frequency.

B). Measure I/P Carrier signal amplitude and
Frequency

C) Observing the waveforms on CRO.

D) Note the Amplitude and Frequency ASK
modulated output.

E) Compare the waveform of ASK Modulator

with Input message signal.

ASK Demodulator
F) ASK modulated signal to voltage

comparator to setting of Potentiometer
(POT).

G)Measure Demodulated signal amplitude
and frequency.

Tabulate the readings and observe the
waveforms on CRO

H)Drawing the graphs

25

4 Values

Co-operation.
Co-ordination
Communication

Sharing

m o 0w >

leadership

Total

50




2.15 .LABORATORY SHEET 2.15.ASK USING PSPICE

ASSESSMENT / VIVA QUESTIONS:

1. Inputs required for ASK.
2. Types of Digital Modulation schemes?

w

When the diode become Reverse bias in the circuit what would be the expected
waveform?

Why we connect a resistor across a capacitor?

Need for filter in the circuit?

Why not ASK used for long distance communication?

Need of reference voltage in this circuit?

Why Voltage Comparator used in this circuit?

L 0 N o U ok

In the absence of Voltage converter what is the output?

10. How the digital Modulation schemes are different from analog modulation?
11. What happened if filter is absent?

12. Where we can use ASK?

13. Disadvantages of ASK?

TYPICAL PROBLEMS MAY OCCUR IN THE EXCERCISE:

1. Outputis a clipped modulated waveform
Sol: Improper placement of Transistor terminals
2. Carrier overlapping on the demodulated output
Sol: select proper filter values
3. No modulation at the modulator output
Sol: check proper connections and levels of signals
4. Negative peaks at the diode output
Sol: diode terminals should interchanged
5. Inverted output at the IC 741
Sol: Properly connect the inputs to inverting and non inverting pins of IC
6. Bipolar voltages appeared at the output of IC 741

Sol: use voltage level converter.



2.16. LABORATORY SHEET 2.16 FSK USING PSPICE

SIMULATION OF FSK MODULATION AND DEMODULATION
OBJECTIVE : To simulate the FSK modulator and demodulator circuits using PSPICE
and observe the output waveforms.
APPARATUS REQUIRED :
1. Personal Computer
2. PSPICE or Equivalent Software

3. Printer

1. TASK ANALYSIS:
A.KNOWLEDGE
1. Basics of PSPICE / MULTISIM software

2. Difference between Analog modulation Technique & Digital modulation technique.
Need for Digital modulation technique.

Types of digital modulation techniques.

Frequency shift keying.

Modulating signal, Carrier signal and Modulated signal

About CRO and its different controls

High frequencies & Low frequnecies in a waveform.

W ® N o v W

Precautions



2.16. LABORATORY SHEET

B.SKILL

2.16 FSK USING PSPICE

Familiarization of PSPICE /
MULTISIM software

Identification of PSPICE /MULTISIM software application on
the desktop

Identification of various components

Identification of PSPICE / MULTISIM software application

on the desktop

Preparation of Schemati
using PSPICE
MULTISIM software

C

/

Identification of various toolbars and workspace of
software interface

Select the required components from respective group of
library

Set the values of components as per the requirement.
Make the connections as per the circuit diagram in the

workspace

Simulation and Result Analysis.

FSK Modulation

Observe the DATA signal on CRO and record its amplitude,
Time period and frequency.

Observe the carrier signal on CRO and record its
Amplitude, Time period and frequency.

Observe the changes in frequencies of Modulated

Signal on CRO during 1 and 0 of data signal and record its

amplitude, Time period and frequency.

D. Draw the waveforms in graph sheet.




2.16. LABORATORY SHEET

2.16 FSK USING PSPICE

FSK Demodulation

signal.

D. Observe the Demodulated DATA signal on CRO and record
its amplitude, Time period and frequency.

E. Verify the demodulated DATA signal is same as transmitted

F. Draw the waveforms in graph sheet

3. Teaching Points:

S.No Teaching Points Suggested Time-15 min
1 Familiarization of PSPICE / MULTISIM software 2
2 Types of modulation techniques 5
3 About FSK and its waveforms 3
4 Operation of CRO 2
5 Procedure for calculating amplitude, Time and Frequency of 2
signal.
6 Precautions 1

A. PRECAUTIONS:

e Connections should be proper
¢ Handling the computer system properly.

¢ Select the appropriate components from the library.

3. Need and Scope of Experiment:

This experiment is essential to understand the performance of FSK modulation and

demodulation. The technology is used for communication systems such as telemetry, weather

balloon radiosondes, caller 1D, garage door openers, and low frequency radio transmission in the
VLF and ELF bands

« It is used on voice grade lines for data rates up to 1200 bps.

« It is used for high frequency radio transmission from 3 to 30 M Hz.

« It is also used in coaxial cable based LAN (Local Area Network) at higher frequencies.




2.16. LABORATORY SHEET 2.16 FSK USING PSPICE

4. Planning and Organization :

ACTION ACTIVITY
e Computer system with suitable OS and PSPICE or Equivalent
software
Check for e Proper maintenance of power supply to the laboratory

e First-aid kit
e The students entry behavior

For Design of e Read teaching points carefully.
Instruction

5 . SCHEME OF EVALUATION:

CATEGORY SUB TASK WEIGHTAGE WITH COMPETENCY LEVEL
OF SKILL INDIVIDUALLY

A. Identification of

1.Familiarization PSPICE /MULTISIM

of PSPICE/ software application

MULTISIM

software on the desktop AlBICIT
B. Identification of 2111215

various components
C. Identification of

PSPICE / MULTISIM

software application

on the desktop




2.16. LABORATORY SHEET

2.16 FSK USING PSPICE

2. Preparation

A. Identification of various
toolbars and
workspace of software

interface

of Schematic B. Select the required
using PSPICE / components from A B C D T
MULTISIM respective group of
1
software pective group 2 4 4 5 15
library
C. Setthe values of
components as per
the requirement.
D. Make the
connections as per
the circuit diagram
in the workspace
For Modulation
A. Observe the DATA signal
on CRO and record its
amplitude , Time period and
frequency.
duency A[BIC[D[E[F[T
B. Observe the carrier signal
on CRO and record its 414|534 25

Simulation and
Result Analysis.

amplitude , Time period and
frequency.
C. Observe the changes
in frequencies of Modulated
signal on CRO during 1
and 0 of data signal
and record its amplitude , Time
period and frequency.
D. Draw the waveforms in

graph sheet.




2.16. LABORATORY SHEET 2.16 FSK USING PSPICE

For Demodulation
E. Observe the Demodulated

DATA signal on CRO and

record its amplitude , Time

period and frequency.
F. Verify that the demodulated
DATA signal is same as

transmitted one.

4 Values

Co Operation

Co-Ordination 5

Communication

Sharing

mo o w »

Leadership

Total 50

ASSESSMENT / VIVA QUESTIONS:

SN A T o

How FSK is different from ASK?

What is digital modulation technique?

What will happen if the DATA signal is applied as ‘0’ continuously?

Can you tell where the FSK is used?.

What happens to the phase of the carrier during FSK modulation?

What type of medium is used in between FSK Transmitter and Receiver for
Transmission?

How to apply multiple data signals to FSK modulator




3.1 Work SHEET

3.1 Amplitude Modulation

WORK SHEET
Name of the student : Date of experiment:
PIN : Branch:
Institution: Experiment No.

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Trainer Kit Block diagram and Circuit Diagram:

Modulation Block Diagram

)
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3.1 Work SHEET

Modulator circuit diagram:

5. Procedure:

3.1 Amplitude Modulation

CARRIER SIGNAL |,

RF SIGNAL @)

Vm=‘l12‘.‘
Ry | o ot L
z KO? 0.010F 30mH
o4
Ry [}
W C107
Rs < Re AM SIGNAL
68 K 10KQ
MESSAGE SIGNAL
AF SIGNAL

0 =

SI No.




3.1 Work SHEET

3.1 Amplitude Modulation

7
8
9
10
6. Readings:
Modulation:
Parameter Modulating Signal Carrier Signal
Amplitude (volts)
Time Period (sec)
Frequency (Hz)
S.No. Modulated Signal Modulation Index
V Max V min m = :IIZZ;,],/Z[;
In Volts In Volts
1
2
3

Note: Select proper amplitudes of input signals to observe under modulation, Critical

Modulation and Over Modulation

7. Model Graph:




3.1 Work SHEET

3.1 Amplitude Modulation

Modulation:

Amplitude Modulated Carrier Wave

Modulated wave
(Modulation Enveilope)

Crest

Amplitsde UNDER MODULATIOMN
R | e — i i s RS e T T D
| | ‘ I -4 I ‘ - | l
o.sH- = =
,, LS | | (1Y
—0
IV Y- | i
_l - - T
L Time
wave envelope
— T EETRCT WRWC
Amplitedc CRITICAL MODULATIOMN
2_._. ___________________________________________
o l I f I l l ‘ l I ' \ l i
__2—_‘—' —— —— — — — —— — — _—_-_.-—_—.: —————————————————————
Time
Amplitade OVER MODULATION
I e T = el e
ol | B l | I I | O l | B
= i A AT A R i :
—0.5| i - F-S =
1 I | . I
_2.s} M o T B .
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3.1 Work SHEET 3.1 Amplitude Modulation

8. Graph:

Observed Waveforms

9, Discussions:

5. SCHEME OF EVALUATION:

WEIGHTAGE WITH
CATEGORY OF SKILL SUB TASK COMPETENCY LEVEL
INDIVIDUALLY
A. Identifying various Modules in the
trainer kit.
B. Identification of various 5
1. Handling of components
apparatus C. Setting the CRO to correct
positions.

D. Using of AF and RF signal
generators.




3.1 Work SHEET

3.1 Amplitude Modulation

2. Manipulation of
apparatus

Draw the Circuit Diagram.

Making the connections as per the
Circuit Diagram.

Select AF Analog signal as
modulating wave and RF Analog
signal as carrier wave

Use CRO to see various wave forms
(Like modulating, carrier and
modulated signal)

15

3.Precise
operations/Activities

Observe AM signal using CRO

Measure the values Vmax and Vwmin

(in Volts) of AM Wave using CRO

Calculating the percentage of

modulation.

By varying amplitude of

modulating signal, observer AM

Wave for

a. Under modulation (Vi<
Ve or m<1),

b. Critical modulation (Vm =
Ve orm=1),and

C. Over modulation (V>
V¢ orm >1).

De-Modulation.
Observe De-modulated signal
using CRO for various modulation
index values
a. Under modulation
b. Critical modulation
c¢. Over modulation

25

4.Values

Mmoo W

Co-operation.
Co-ordination
Communication
Sharing
Leadership

Total

50

Signature of the staff

Signature of the Student




3.2 WORKSHEET 3.2 FREQUENCY MODULATION

WORK SHEET
Date of experiment:
Name of the student :
PIN : Branch:
Experiment No.
Institution:
1. Title of the Experiment: Frequency Modulation

2. Objective of the Experiment: 1.To observe FM signal waveform and find Modulation index

3. Equipment Required: 1.FM modulation and demodulation kit
2. CRO
3. AF/RF signal generator
4. Probes
5. Connecting wires
4. Circuit Diagram:
Fr Modulation Using IC8038

+ AT FOWER
R oo (2
OFF
| == =]
;2 g+ %2 k0
i
c1 ] =+ = =5

0.7 ufF

|

il T = o e
i | 10KD
=2 100kE 'S BO55




3.2 FREQUENCY MODULATION

3.2 WORKSHEET

5. Procedure:
Procedure

SI No.

6. Calculations:

A. Modulation index B =Af/fm=.......
Frequency deviation Af = maximum frequency — minimum frequency =.......

B.
C. Frequency of message signal fm = -------

7. Model Graph:

Carrier (f.)

Baseband
Input (f)

FM waveform |
e & —> & —_— i E— an > o~ > "
freq freq 3 freq freq 3 freq freq 3
increase X decrease decrease = increase increase >

increase




3.2 WORKSHEET 3.2 FREQUENCY MODULATION

8. Discussion:
Measurement of amplitude and frequency of message and FM wave, trouble shooting of circuit,

calculation of modulation index should be discussed.

9.Scheme of Evaluation



3.3 WORKSHEET 3.3. PAM AND DEMODULATION

WORK SHEET
Name of the student : Date of experiment:
PIN : Branch:
Experiment No.
Institution:
1. Title of the Experiment:
2. Objective of the Experiment:
3. Equipment Required:
4. Circuit Diagram:
5. Procedure:
SI No. Procedure
1
2
3
4
5
6
7




3.3 WORKSHEET 3.3. PAM AND DEMODULATION
6. Readings:
Message Carrier PAM PAM
Parameter i g i modulated demodulated
signal signal . .
signal signal

Amplitude (v)

Frequency(Hz)

Time period(sec)




3.3 WORKSHEET 3.3. PAM AND DEMODULATION

7. Model Graph:

Modulating

signal
\/ :

l Il ” Il ” ” II ” II Il II ” II Il Il Il Carrier signal

t

PAM signal

V]
Demodulated
signal
\_/ t




3.3 WORKSHEET 3.3. PAM AND DEMODULATION

8. Graph:

Observed Waveforms

9. Discussion ( Mandatory):



3.3 WORKSHEET

10. SCHEME OF EVALUATION:

3.3. PAM AND DEMODULATION

CATEGORY WEIGHTAGE WITH COMPETENCY
OF SUB TASK LEVEL INDIVIDUALLY
SKILL
A) ldentifying various terminals of
1. Handling of | Transistor.
apparatus B) Identification of capacitor and °
Resistor values.
C) Identifying the range of Decade
resistance box
D) Selecting the correct wires and
probes
A) Draw the Circuit Diagram.
2.Manipulatio | B) Making the connections as per
-n of the circuit diagram. 15

apparat .
pparatus C) Set the Amplitude, Frequency of
message signal and Carrier signal.
D) Adjusting DRB to Correct value.
PAM Modulator

3.Precise A) Measure I/P message signal

operations amplitude and Frequency.

/Activities

B). Measure I/P Carrier signal
amplitude and Frequency

C) Observe the waveforms on
CRO.

D) Note the Amplitude and
Frequency PAM modulated output.
E) Compare the waveform of PAM
Modulator with Input message

signal.

25




3.3 WORKSHEET

3.3. PAM AND DEMODULATION

PAM Demodulator

operation.

CRO

Wave

J) Draw the graphs

F) Adjust the DRB for filter

G)Observing the waveforms on

H) Note the Amplitude and

Frequency of Demodulated

[) Compare the waveform of PAM
Demodulator with Input

message signal.

Co-operation.
Co-ordination
Communication

4 Values

Sharing

moow»

leadership

Total

50

Signature of the staff

Signature of the student




3.4 WORKSHEET 3.4 PULSE WIDTH MODULATION AND DEMODULATION

WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:

5. Procedure:

SI No. Procedure

1




3.4 WORKSHEET 3.4 PULSE WIDTH MODULATION AND DEMODULATION

6. Readings:
Measure and record the following data for tw based on the following values of V..

Use your Oscilloscope to measure tu.

Modulation PWM output pulse Duty cycle of output
Voltage Vi width, tw pulse




3.4 WORKSHEET 3.4 PULSE WIDTH MODULATION AND DEMODULATION

7. Model Graph:

e . -
nomanan_
i

8. Graph:

Observed Waveforms



3.4 WORKSHEET 3.4 PULSE WIDTH MODULATION AND DEMODULATION

10._SCHEMECERN £&/ANY) pHAStation:

Category of skill Sub task Weightage with Marks




3.4 WORKSHEET

3.4 PULSE WIDTH MODULATION AND DEMODULATION

competency level
individually

awarded

1. Handling of
apparatus

A) A ldentifying various terminals

B) Using correct range Resistors ,
Capacitors.

C) Identify each pin of 555 IC timer.

D) Identification of 555 IC timer terminals
by markings.

E) Identification of capacitor and resistors
values..

2. Manipulation of
apparatus

A). Draw the Circuit Diagram.

B). Make the connections as
per the circuit diagram.

C). Vary input sinusoidal wave
form (vi) and Pulse wave
form Connect capacitor filter as
shown in the figure.

D) Connect capacitor filter.

15

3.Precise
operations
[Activities

A) Connect Sine wave generators and
Measure Vi

B) Connect Pulse generators and
Measure Vi

C) Using DC Power Supplies and provide
Proper biasing to the circuit

D) Observing the readings in the
multimeter

E) Observing the waveforms on CRO.

F) Observe the Pulse width variation with
respect to the sinusoidal wave form

25

4 Values

A) Co Operation
B) Co-Ordination
C) Communication
D) Sharing

A. Leadership

Total

50

Signature of the Staff

Signature of the Student




3.5 WORK SHEET 3.5PPM AND DEMODULATION

WORK SHEET
Date of experiment:
Name of the student :
PIN : Branch:
Experiment No.
Institution:
1. Title of the Experiment:
2. Objective of the Experiment:
3. Equipment Required:
4. Circuit Diagram:
0 Vee
RIS i
390« 4 B
7 : 3 f————0 Vout
A, aP
= E
30 5
5
v 5 2
1> ol e | — Modulating
-2 0.01HE Signal
1 Ampitude. Sy (p-p)
O0WF Frequency 1Kz
1 I il
Fig: 1 Pulse Position Modulation Circuit
+12V
J
D.’_-pn(ln;ul alad
oP
!

Fig: 2 Demodulation Circuit




3.5 WORK SHEET

5. Procedure:

3.5PPM AND DEMODULATION

SI No. Procedure
1
2
3
q
5
6
7
6. Readings:
SI No. Signal Amplitude(volts) Timeperiod Frequency
01 Input
02 PPM output
03 | Demodulation output




3.5 WORK SHEET 3.5PPM AND DEMODULATION

7. Model Graph:

input signal

L..I.'._.'-'n.'-_l-l.l..'.l,..l-l-l...l-,'.-l_...L..l-.l..,I.LLI..i.LL'..l..I....l_.I...

S e by e b e W Ry e BN B g Sy e e e R D

PPM output

demodaulation output



3.5 WORK SHEET 3.5 PPM AND DEMODULATION

8. Graph:

Observed Waveforms

9. Discussion:



3.5 WORK SHEET

Scheme of Evaluation:

3.5PPM AND DEMODULATION

Category of skill

Sub task

Weightage with competency

level individually

Marks

awarded

1. Handling of
apparatus

A). Identifying various pins.

B) Selecting the input signal in
Wave form generator.

C) Identification of Transistor
terminals

D) Identification of capacitor and

resistors values circuits.

2. Manipulation of
apparatus

A) Draw the Circuit Diagram.

B) Making the connections as per the
circuit diagram.

C) Apply the input signal from
function generator

D) Apply the PPM signal to

Demodulation circuit

15




3.5 WORK SHEET

3.5PPM AND DEMODULATION

3.Precise
operations
/Activities

A) Observing the input waveform on
CRO.

B) Measure amplitude & time period.
C) Observing the clock signal on CRO.
D) Measure amplitude & time period.
D) Observing the output waveform on
CRO.

E) Measure amplitude.

F) Observe the demodulated output
waveform

G)Measure amplitude and time
period

H) Record Vin,fin fak, Vo and
demodulated signal amplitude and
frequency..

J) draw the waveforms on graph

sheet

25

4 Values

A. Co Operation
B. Co-Ordination
C. Communication

D. Sharing

m

Leadership

Total

50

Signature of the Staff

Signature of the Student




3.7 WORK SHEET 3.7 ASK MODULATION AND DEMODULATION

WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:




3.7 WORK SHEET 3.7 ASK MODULATION AND DEMODULATION

5. Procedure: ASK MODULATOR

S| No. Procedure

1

2

Procedure: ASK DEMODULATOR

S| No. Procedure




3.7 WORK SHEET

6. Readings:

3.7 ASK MODULATION AND DEMODULATION

Message

Parameter )
signal

ASK
modulated
signal

Carrier
signal

ASK
demodulated
signal

Amplitude (v)

Frequency(Hz)

Time period(sec)

Message sighal : ON Period:

7. Model Graph:

OFF period:

Carrier




3.7 WORK SHEET 3.7 ASK MODULATION AND DEMODULATION

8. Graph:

Observed Waveforms

9. Discussion (Mandatory):



3.7 WORK SHEET

3.7 ASK MODULATION AND DEMODULATION

10. SCHEME OF EVALUATION

WEIGHTAGE
CATEGORY OF SKILL SUB TASK WITH MARKS
COMPETENCY AWARDED
LEVEL
INDIVIDUALLY
A) ldentifying various terminals
1. Handling of B) Using correct range multimeter.
apparatus C) Setting the Potentiometer ( POT) to
correct values.
D) Identification of Pins of IC741 and IC
MAX 232
E) Identification of capacitor and 5
Resistor values.
A) Draw the Circuit Diagram.
B) Making the connections as per the
circuit diagram.
C) Set the Amplitude, Frequency of
message signal and Carrier signal.
2. Manipulation of I :
P D) Adjusting the Potentiometer (POT)
apparatus ' 15
for required Reference voltage level.

E) Set Correct operating voltages for
IC741, IC MAX 232.




3.7 WORK SHEET

3.7 ASK MODULATION AND DEMODULATION

3.Precise
operations/Activities

ASK Modulator
A) Measure I/P message signal

amplitude ,time period and Frequency.
B). Measure I/P Carrier signal
amplitude, time period and Frequency
C) Observing the waveforms on CRO.
D) Note the Amplitude and Frequency
ASK modulated output.

E) Compare the waveform of ASK

Modulator with Input message signal.

ASK Demodulator
F) ASK modulated signal to voltage

comparator to setting of Potentiometer
(POT) .

G) Measure Demodulated signal
amplitude and frequency.

Tabulate the readings and observe the
waveforms on CRO
H)Drawing the graphs

25

4 Values

A. Co-operation.

. Co-ordination

. Communication
. Sharing

B
C
D
E. leadership

Total

50

Signature of the staff

Signature of the student




3.8.WORK SHEET

3.8 FSK Modulation and Demodulation

WORK SHEET
Date of experiment:
Name of the student :
PIN : Branch:
Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:

FSK Modulation :

Input
DATA
signal

FSK Demodulation :

FSK

FSKModulation and Demodulation

FSK Modulator

P
L

FSK
» Modulated

signal

Carrier Signal
(Sine Wave)

Modulated

signal —®| FSK Demodulator

L » DATA

signal

Demodulated




3.8.WORK SHEET 3.8 FSK Modulation and Demodulation

5. Procedure:

FSK Modulation :

S| No. Procedure

1

2

FSK Demodulation :

S| No. Procedure

1

2

3

6. Readings:

Modulation:
Amplitude : volts
Time Period : Sec

Input DATA signal
Ton : Sec Torr Sec
Frequency : Hz
Amplitude : volts
Time Period : Sec

Carrier Signal Frequency : Hz




3.8.WORK SHEET 3.8 FSK Modulation and Demodulation

Amplitude : volts
Time Period : Sec
For ‘0’ data input
Modulated Signal Frequency : Hz
Time Period : Sec
For ‘1’ data input
Frequency : Hz
Demodulation :
Amplitude : volts
Demodulated signal Time Period : Sec
Frequency : Hz

7. Model Graph:

Input

DATA i E Logik1 Logic0 I Logicl |
Signal ¢

Carrier
Signal

FSK 9
Modulated «f
Signal t

Demodulated

D_ATA -t— Logk1 | Logic I Logicl I
Signal "




3.8.WORK SHEET 3.8 FSK Modulation and Demodulation

8. Graph:

9.Inference and interpretation:



3.8.WORK SHEET

3.8 FSK Modulation and Demodulation

10. Scheme of Evalution:

Category of skill

Sub task

Weightage with competency
level individually

Marks
awarded

1. Handling of
apparatus

A). Identifying various parts in KIT
like DATA signal generator, Carrier
signal generator and FSK modulator
and FSK demodulator.

B) Indentifying required patch
chords,

C) Indentifying different controls in
CRO.

2. Manipulation of
apparatus

A) Draw the Circuit Diagram.

B) Making the connections as per the
circuit diagram.

C) Adjusting the controls in CRO to

get desired waveforms.

15

3.Precise operations
/Activities

For FSK Modulation
A) Observe the DATA signal on CRO

and record its amplitude ,Time period

and frequency.

B) Observe the carrier signal on
CRO and record its amplitude ,Time
period and frequency.

C) Observe the changes in
frequencies of Modulated signal on
CRO during 1 and 0 of data signal
and record its amplitude ,Time period
and frequency.

D) Draw the waveforms in graph
sheet.

25

For FSK Demodulation
E) Observe the Demodulated DATA

signal on CRO and record its

amplitude ,Time period and
frequency.

F) Verify that the demodulated
DATA signal is same as transmitted

one.




3.8.WORK SHEET

3.8 FSK Modulation and Demodulation

G) Draw the Waveforms in graph
sheet.

4 Values

Co Operation

Co-Ordination

A

B

C. Communication
D. Sharing

E

Leadership

Total

50

Signature of the Staff

Signature of the Student




3.9 WORKSHEET 3.9 PHASE SHIFT KEYING
WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Block Diagram: Modulator and Demodulator

Circuit Diagram




3.9 WORKSHEET 3.9 PHASE SHIFT KEYING
5. Procedure:
SI No. Procedure
1
2
3
4
5
6
7
8
6. Readings: Modulation:
Amplitude : volts
Time Period : Sec
Input DATA signal
Ton Sec  Tor Sec
Frequency : Hz
Amplitude : volts
Carrier Signal Time Period : Sec
Frequency : Hz
Amplitude : volts

Modulated Signal

Phase reversal period:




3.9 WORKSHEET 3.9 PHASE SHIFT KEYING

Demodulation :

Amplitude : volts
Time Period : Sec
Demodulated DATA signal
Ton : Sec  Tor Sec
Frequency : Hz

7. Model Graph:

TRANSMITTING
DATA

il CARRIER
LOW FREQUENG

| PSK
QUTPUT

: | RECMER
0“-00010-'\:DATA




3.9 WORKSHEET 3.9 PHASE SHIFT KEYING

8. Graph:

Observed Waveforms

9. Discussion:




3.9 WORKSHEET
SCHEME OF VALUATION:

3.9 PHASE SHIFT KEYING

Category of skill

Sub task

Weightage with
competency
level

individually

Marks

awarded

1. Handling of
apparatus

A)
B)

C)

D)

Identifying various terminals

Identifying various blocks present in PSK
Trainer Kit.

Identification of CRO Terminals and
channels by markings.

Identification of binary message and
carrier signals in the input side of PSK

Trainer kit.

2. Manipulation of
apparatus

A)

B)

C)

D)

E)

Draw the Block Diagram and Circuit
Diagram.

Making the connections as per the
circuit diagram.

Connecting the Binary message signal
and PSK output signal to Channel 1 and
Channel 2 Respectively at Modulator
Block.

Connecting the Binary message signal
and Demodulated output signal to
Channel 1 and Channel 2 Respectively at
Demodulator Block.

Adjusting CRO Volts/Div and Times/Div

knobs According with the signal.

15




3.9 WORKSHEET 3.9 PHASE SHIFT KEYING
A) Observing the Binary message and PSK
output signals on CRO.
B) Observing the Phase shift in the carrier
signal in according with the input binary 25
signal either ‘logic 1 ‘ or ‘logic 0’
C) Calculating the frequency and peak to
peak voltage of input binary message
signal , PSK signal and demodulated
signal.
3.P;chi:iiic;p£rations D) Tabulate the readings and observe the
waveforms on CRO.
E) Drawing the graphs of input binary
message signal, PSK signal and
demodulated signal.
A. Co Operation
B. Co-Ordination
4.Values C. Communication >
D. Sharing
E. Leadership

Total

50

Signature of the Staff

Signature of the Student




3.10 WORKSHEET 3.10 . TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Block diagram of TDM multiplexer and Demultiplexer



3.10 WORKSHEET

5. Procedure:

3.10. TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

S| No. Procedure
1
2
3
4
5
6
7
6. Readings:
Input signal
Sl.no Type of signal Amplitude timeperiod Frequency
1 Sine wave
2 Square wave
Clock or Switching signal (from function generator)
Sl.no Type of signal Amplitude Ton Torr
1 Square wave
Output signal
Sl.n output Type of signal Amplitude Time Frequency
period
1 multiplexed Multiplexed
signal
Sine wave
2 demultiplexed
Square wave




3.10 WORKSHEET 3.10 . TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

7. Model Graph:

I

—= Ink Saver
ff

Destination
LISE

Save
File
Ltilities

@CH1I EDGE
0 4=. SE3EH= =

Multiplexed output signal



3.10 WORKSHEET 3.10 . TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

5 INETEK

Destination
IJSE

File
Utilities

CH1 EDGE FAC
847, 6330kH= =h

i3 INSTEK
'--l’JaL-J-J-J#T-ru+-m-n|.3h-'-r'-71L~an,|-Tr-
4

] = oo o s s alm ey e =k =y rw T rarah  r—an - Ir—ll_::: !

wTH-L*ﬁh*L-n#r--hJ#l-'#qq-f-‘ Off
1 LI |

Destination
IJSE

File
Utilities

Demultiplexed output signal m2(t) (at Low freqency selection input )



3.10 WORKSHEET 3.10. TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

8. Graph:

Observed Waveforms

9. Discussion



3.10 WORKSHEET 3.10 . TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

10. Scheme of Evaluation

Category of skill Sub task Weightage with Marks
competency level | awarded

individually

. Identifying various terminals

. Using probes, chords.

. Calibrating the CRO/DSO accurate
values.

D. Identification of terminals by 5

markings

E. Identification of amplitude and

frequency ranges of signals to be

multiplexed & de multiplexed. On

CRO

1. Handling of

apparatus

Ol >

2. Manipulation of A. Draw the Circuit Diagram.

B. Making the connections as per the
circuit diagram.

C. Adjusting the amplitude and
frequency ranges of signals 15

D. Connect the circuit diagram as
shown in the figure.

apparatus

3. Precise operations/ | A. Measure the amplitude , time period
and frequency of input signals to be
multiplexed.

B. Apply the counter/ timer /external

signal as selection input line. 25

. Observe the waveforms on CRO.

D. Note down the amplitude ,time
period and frequency of the
multiplexed output signal from CRO.

E. Repeat the above steps for de
multiplexer

Activities

(@)

4. Values Co-operation.
Co-ordination
Communication
Sharing 5

leadership

mooOw2>

Total
ota 0

Signature of the Staff Signature of the Student




3.11 WORKSHEET 3.11 FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:



3.11 WORKSHEET 3.11 FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

5. Procedure:

SI No. Procedure
1
2
3
4
5
6
7
6. Readings:
Input signal
Sl.no Type of signal Amplitude timeperiod
1 Sine wave
2 Square wave

Selection input (from function generator)

Sl.no Type of signal Amplitude Time period

1 Square wave

Output signal

Sl.n output Type of signal Amplitude Time period
1 multiplexed Multiplexed signal

Sine wave
2 demultiplexed

Square wave




3.11 WORKSHEET 3.11 FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

7. Model Graph:

Message signal 1

+AA
PGk
= Sinusoidal
i Waveform
o Positive
8 Half Cycle time
Z o0 —t—+ B
it 0-180°
-wa
Second Period (2T)

-AY  One Full Cydle or Period (T)

Message signal 2 and FM wave 1

Modulating signa\_/

Radio frequency signal

FM Wave 2

FDM Output



3.11 WORKSHEET

Frequency Division Multiplexing

Guard Band

3.11 FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

Frequency

Channel
- .e
Bandwidth
Demodulating Signals
Instantaneous Values
+1 / —X———— A(M=1 ————————————————————— ‘I_
|- ——— e — — - Aymay = Ayray x 0.707
- Aoz = Ayrasg X 0.636 »
o | il A= Ansn (@) ] ser
= | | In 4z 3m 5z Uz *
A § & 2 3 ¢ AW
g X |x = 2= Sm 1B Y £
E 6 | 3 2 3 6 or I
e 7T rad
| A Aok - o
Sinusvcidal Waveform l l
-1
- Periodic Time (T) s
+WVoax
|
|
|
I Sinusoidal Waveform
: V = Vel 2 7)
|
|
{
I
8=0" 90°
Virax e e e e e e e e e e e e e e e
- Time Period, T One Cycle, 7 -




3.11 WORKSHEET 3.11 FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

8. Graph:

Observed Waveforms

9. Discussion



3.11 WORKSHEET 3.11 FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

10. Scheme of Evaluation

Category of skill Sub task Weightage with Marks
competency level | awarded

individually

. Identifying various terminals

. Using probes, chords.

. Calibrating the CRO/DSO accurate
values.

D. Identification of terminals by 5

markings

E. Identification of amplitude and

frequency ranges of signals to be

multiplexed & de multiplexed. On

CRO

1. Handling of

apparatus

Ol >

2. Manipulation of A. Draw the Circuit Diagram.

B. Making the connections as per the
circuit diagram.

C. Adjusting the amplitude and
frequency ranges of signals 15

D. Connect the circuit diagram as
shown in the figure.

apparatus

3. Precise operations/ | A. Measure the amplitude & frequency
of input signals to be multiplexed.

Activities
B. Apply the counter/ timer /external
signal as selection input line.
C. Observe the waveforms on CRO. 25
D. Note down the amplitude and
frequency of the multiplexed output
signal from CRO.
E. Repeat the above steps for de
multiplexer
4. Values A. Co-operation.
B. Co-ordination
C. Communication
D. Sharing 5
E. leadership

Total
ota 0

Signature of the Staff Signature of the Student




3.12 Work SHEET

WORK SHEET

3.12 AM using PSPICE

Name of the student :

PIN : Branch:

Date of experiment:

Institution:

Experiment No.

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4.Modulator circuit diagram:

Yo=12V

2KE ¢ IFI:_ :
ONFE 3130mH

—¢+

R
My @)acmr

CARRIER S]GNAL’ ‘ : GRF% Re A SIGNAL
RFSIGNAL (9 ' 10KQ

6 MESSAGE SIGNAL

AF SIGNAL




3.12 Work SHEET 3.12 AM using PSPICE

5. Procedure:

SI No.

10

6. Readings:

Modulation:

Parameter Modulating Signal Carrier Signal

Amplitude (volts)

Time Period (sec)

Frequency (Hz)




3.12 Work SHEET 3.12 AM using PSPICE

S.No. Modulated Signal Modulation Index
V Max V Min — .
m = VMax VMm
VMax+ VMin
In Volts In Volts
1
2
3

Note: Select proper amplitudes of input signals to observe under modulation, Critical
Modulation and Over Modulation

7. Model Graph:

Modulation:

Amplitude Modulated Carrier Wave

Modulated wave
(Modulation Envelope)

VNI—VC -V

:v:_{.:';;};.;;;g.-';;%ﬂvv AR AN




3.12 Work SHEET

3.12 AM using PSPICE

UNDER MODULATIONMN

ettt e
| | nn
Time
coema wave cnvelope
— T EETET WaVe
Amplitede CRITIHCAL MODULATIOM
2_._.' ........... R e o g e e e o e A i S e
o l | Y I l l 1 o l I, ' oy l Y
_2_:‘_. S N . L
Time
Amplitede OVER MODULATION
L T i s o R i e e e = e e e e R o e
0.3 e . I N TN AN "W
o A RTSAPA T ATSAA T ERTEF % I o
1 1.. [ L) I l._ 1
_2 18 -h - ‘k ‘. - - *g'- ----- ‘.‘ -
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3.12 Work SHEET 3.12 AM using PSPICE

8. Graph:

Observed Waveforms

9, Discussions:



3.12 Work SHEET

10. SCHEME OF EVALUATION:

CATEGORY OF SKILL

1 Handling of PSPICE
/ MULTISIM software

3.12 AM using PSPICE

Identification of various
components

Identification of PSPICE /
MULTISIM software

application on the desktop

SUB TASK WEIGHTAGE Marks
WITH Awarded
COMPETENC
Y LEVEL
INDIVIDUAL
LY
. Identification of PSPICE
/MULTISIM software application
on the desktop 5




3.12 Work SHEET

2. Manipulation of
PSPICE / MULTISIM
software

3.Precise
operations/Activities

Draw the Circuit Diagram.

B. Identification of various
toolbars and workspace of
software interface

C. Select the required
components from respective
group of library

D. Make the connections as per
the circuit diagram in the
workspace

E. Modify the values for the

selected components

Modulation.

Observe AM signal using CRO
Measure the values Vmax and Vwin
(in Volts) of AM Wave using CRO
Calculating the percentage of
modulation.
By varying amplitudes of
modulating and carrier signals,
observer AM Wave for
a. Under modulation
(Vm<V¢ or m<1),
b. Critical modulation
(Vm=V¢ or m=1),and
c. Over modulation

(Vi >Vc or m >1).

3.12 AM using PSPICE

15

25




3.12 Work SHEET 3.12 AM using PSPICE

4.Values
A. Co-operation.
B. Co-ordination 5
C. Communication
D. Sharing
E. leadership
Total 50

Signature of the staff Signature of the Student



3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:

VCC c1
l W = I[ rea 1|
10uF | D1
audio

' s:gna! vp A’p“.)l” | \
R B ol
<45k e
i SRS \ .
) Uz <10k audio signal
ST 3
> Bamm— e R
| | lJ %33 (), |‘~ A A | l .
Dt 131 L4 01y 3 3300
¥ inso0g S45KY <8y | oy
| &3 P

}
35| o T PAM
w awzn O
2 B 555
= 10nf

—VEC

32 KHz pulse train

-

PAK sampled ofp




3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

5. Procedure:

S| No. Procedure

6. Readings:

PAM
Parameter Message signal Carrier signal modulated
signal

Amplitude (v)

Frequency(Hz)

Time period(sec)

7. Model Graph:




3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

Modulating

signal
\/ :

l “ II ” ” Il Il ” II Il Il ” II Il Il || Carrier signal

t

PAM signal

V]
Demodulated
signal
\_/ \_/t

8. Graph:



3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

Observed Waveforms

9. Discussion ( Mandatory):



3.13 WORKSHEET

10. SCHEME OF EVALUATION:

CATEGORY OF SKILL

Familiarization of
PSPICE / MULTISIM
software

3.13. PAM AND DEMODULATION USING PSPICE

SUB TASK WEIGHTAGE WITH Marks Awarded
COMPETENCY
LEVEL
INDIVIDUALLY
Identification of
PSPICE /MULTISIM 5
software application

on the desktop
Identification of
various components
Identification of
PSPICE / MULTISIM
software application

on the desktop




3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

A. ldentification of

P i f
reparatl‘on ° various toolbars and
Schematic
using PSPICE workspace of 15
/ MULTISIM software interface
software B. Select the required

components from
respective group of
library

C. Setthe values of
components as per
the requirement

D. Make the connections
as per the circuit
diagram in the

workspace

25

Simulation and Result
Analysis.

A. Measurel /P



3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

Message signal
Amplitude and
Frequency.

B. Measure | /P Carrier
signal amplitude and
Frequency.

C. Observing the PAM
waveforms on CRO.

D. Note the Amplitude
and Frequency of
Modulated Wave.

E. Compare the
waveform of
PAM
Modulator
with message

signal.

SEZERBRIERR

F.  Adjust the DRB for
filter operation.

G. Observing the
waveforms on CRO

H. Note the Amplitude
and Frequency of
Demodulated Wave

l. Compare
the
waveform of
PAM
Demodulato

r with Input



3.13 WORKSHEET 3.13. PAM AND DEMODULATION USING PSPICE

message

signal.

J. Draw the

waveforms.

4.Values
Co-operation.

Co-ordination g

Communication

Sharing

mo o ® P

leadership

Total 50

Signature of the staff Signature of the student




3.14 WORK SHEET

3.14 PWM USING PSPICE

WORK SHEET

Name of the student :

Date of experiment:

PIN :

Branch:

Institution:

Experiment No.

1. Title of the Experiment:
2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:

Voo =45V
0

5

Modulation
input, V; % 3.33V 5

i ; R, $43k0 10.1 J.*MF
L)

1 kHz TTL Clock input i
(90% duty cycle)
0.9 ms

W——l‘ 'I— v

f1ms-’

Reset Vee
Control Discharge
Vokage 555 Threshod \°—| € == 0.1 uF
Timer g
;”pgje' Output > o PWM output
GND Output pulse width, f, = 1.1 R,C




3.14 WORK SHEET 3.14 PWM USING PSPICE

F1 H2
i ROATAN, RS, )
T 1.8k0 1.5k0 T
F'I“-J;RF-’IM ] == i Mu:u_dulatmg
) =ignal
Signal THF THF \L
3 ;

5. Procedure:

S| No. Procedure




3.14 WORK SHEET 3.14 PWM USING PSPICE
6. Readings:

Measure and record the following data for tw based on the following values of V.

Use your Oscilloscope to measure tu.

Modulation PWM output pulse Duty cycle of output
Voltage Vi width, tw pulse

7. Model Graph:

2
Message /\

Carrier

|
i H

=%
\

—~y

~'y



3.14 WORK SHEET 3.14 PWM USING PSPICE

8. Graph:

Observed Waveforms

9. Inference and interpretation:



3.14 WORK SHEET

Scheme of Evaluation

CATEGORY OF SKILL

Familiarization of
PSPICE / MULTISIM
software

Preparation of
Schematic
using PSPICE /
MULTISIM
software

Simulation and Result
Analysis.

3.14 PWM USING PSPICE

SUB TASK

WEIGHTAGE WITH
COMPETENCY
LEVEL
INDIVIDUALLY

Marks Awarded

A)

B)

C)

Identification of PSPICE
/MULTISIM software
application on the desktop
Identification of various
components

Identification of PSPICE /
MULTISIM software

application on the desktop

Identification of various
toolbars and workspace of
software interface

Select the required
components from
respective group of library
Set the values of
components as per the
requirement

Make the connections as
per the circuit diagram in

the workspace

PWM MODULATION

A.

C.

Measure | /P Message
signal Amplitude and
Frequency.

Measure | /P Carrier
signal amplitude and
Frequency.

Observe the PWM
waveforms on CRO by
varying the amplitude of
the message signal

15

25




3.14 WORK SHEET

4 .Values

3.14 PWM USING PSPICE

D. Note the Amplitude and
Frequency of the
Modulated Wave.

E. Compare the waveform of
PWM signal with message
signal.

PWM DEMODULATION

F.  Adjust the DRB for
filter operation.

G. Observing the
waveforms on CRO

H. Note the Amplitude
and Frequency of
Demodulated Wave

I. Compare the
waveform of PWM
Demodulator with

Inputmessage signal.

J. Draw the waveforms.

Co-operation.

Co-ordination 5

Communication

Sharing

m o o0 w >

leadership

Total 50

Signature of the staff

Signature of the student




3.15 WORKSHEET 3.15 ASK USING PSPICE

WORK SHEET

Date of experiment:
Name of the student :

PIN : Branch:

Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:




3.15 WORKSHEET 3.15 ASK USING PSPICE

5. Procedure: ASK MODULATOR

S| No. Procedure

1

2

Procedure: ASK DEMODULATOR

S| No. Procedure




3.15 WORKSHEET

6. Readings:

3.15 ASK USING PSPICE

Parameter

Message
signal

Carrier
signal

ASK
modulated
signal

ASK
demodulated
signal

Amplitude (v)

Frequency(Hz)

Time period(sec)

Message signal : ON Period:

7. Model Graph:

OFF period:

Carrier

..............




3.15 WORKSHEET 3.15 ASK USING PSPICE

8. Graph:

Observed Waveforms

9. Discussion ( Mandatory):



3.15 WORKSHEET 3.15 ASK USING PSPICE

10. SCHEME OF EVALUATION:

WEIGHTAGE

CATEGORY OF SKILL SUB TASK WITH MARKS

COMPETENCY AWARDED
LEVEL

e Identification of PSPICE /MULTISIM software
Familiarization of application on the desktop

PSPICE / MULTISIM e Identification of various components

software e Identification of PSPICE / MULTISIM software

application on the desktop

A. Identification of various toolbars and

workspace of software interface

B. Select the required components from 15

Preparation of
Schematic using PSPICE
/ MULTISIM software

respective group of library

C. Setthe values of components as per the
requirement.

D. Make the connections as per the circuit

diagram in the workspace

Simulation and Result ASK Modulator
Analysis. A) Measure |/P message signal amplitude and Frequency.

B) Measure I/P Carrier signal amplitude and Frequency
C) Observing the waveforms on CRO.

D) Note the Amplitude and Frequency ASK modulated
output.

E) Compare the waveform of ASK Modulator with Input
message signal. 75

ASK Demodulator
F) ASK modulated signal to voltage comparator to setting

of Potentiometer (POT).
G)Measure Demodulated signal amplitude and
frequency Tabulate the readings and observe the

waveforms on CRO

H)Drawing the graphs




3.15 WORKSHEET 3.15 ASK USING PSPICE

A. Co-operation.
Values B. Co-ordination
C. Communication 5
D. Sharing
E. leadership
Total 50

Signature of the staff Signature of the student




3.16.WORK SHEET

3.16. FSK USING PSPICE

WORK SHEET
Date of experiment:
Name of the student :
PIN : Branch:
Experiment No.
Institution:

1. Title of the Experiment:

2. Objective of the Experiment:

3. Equipment Required:

4. Circuit Diagram:

FSK Modulation :

Input
DATA
signal

FSK Demodulation :

FSK

FSK Modulator
FSK

> » Modulated
signal

Carrier Signal
(Sine Wave)

Modulated

Demodulated

signal — | FSK Demodulator ———» DATA

signal




3.16.WORK SHEET

5. Procedure:

FSK Modulation :

3.16. FSK USING PSPICE

S| No. Procedure
6. Readings:
Modulation:
Amplitude : volts
Input DATA signal TimePeriod : Sec
Frequency : Hz
Amplitude : volts
TimePeriod : Sec
Carrier Signal Frequency : Hz
Amplitude : volts
TimePeriod : Sec
For ‘0’ data input
Modulated Signal Frequency : Hz
TimePeriod : Sec
For ‘1’ data input
Frequency : Hz




3.16.WORK SHEET 3.16. FSK USING PSPICE

Demodulation :

Amplitude : volts
Demodulated DATA signal | TimePeriod : Sec
Frequency : Hz

7. Model Graph:

Input

D_ATA “ E Logic1 | Logic0 I Logicl |
Signal ¢

Carrier
Signal

FSK =
Modulated «
Signal ;

Demodulated

D_ATA -| E Logkl | Logic I Logicl |
Signal ¢




3.16.WORK SHEET 3.16. FSK USING PSPICE

8. Graph:

9.Inference and interpretation:



3.16.WORK SHEET

10. Scheme of Evalution :

3.16. FSK USING PSPICE

Category of skill Sub task

Weightage with competency
level individually

Marks
awarded

A. Identification of PSPICE
1.Familiarizatio
of PSPICE / /MULTISIM software
MULTISIM application on the desktop
software
B. Identification of various
components
C. Identification of PSPICE /
MULTISIM software

application on the desktop

A. Identification of various
toolbars and workspace of
software interface
B. Select the required

2. Preparation components from

of Schematic _ .
respective group of library
using PSPICE /
MULTISIM C. Setthe values of
software components as per the

requirement.
D. Make the connections as
per the circuit diagram in

the workspace

15




3.16.WORK SHEET

3.16. FSK USING PSPICE

3.Simulation and
Result Analysis.

For Modulation
A .Observe the DATA signal on CRO

and record its amplitude , Time

period and frequency.

B. Observe the carrier signal

on CRO and record its amplitude ,

Time period and frequency.

C. Observe the changes in
Frequencies of Modulated

signal on CRO during 1 and O

of data signal and record its

amplitude, Time period and

frequency.

D .Draw the waveforms in graph

sheet.

25

For Demodulation
E. Observe the Demodulated DATA

signal on CRO and record its

amplitude , Time period and
frequency.

F. Verify that the demodulated
DATA signal is same as

transmitted one.

4.Values

Co Operation
Co-Ordination
Communication

Sharing

mo o ® »

Leadership

Total

50

Signature of the Staff

Signature of the Student




4.1EXPERIMENTAL METHODOLOGY

1. Description

4.1 Amplitude modulation

Amplitude modulation

The setup for this experiment requires the following equipment

Name Quantity Purpose

Amplitude modulation and 1

demodulation trainer kit

Dual traces CRO 1 1) To observe modulating signal,
carrier signal and modulated
signal

2) To measure the amplitude and

frequency of the signals.

AF signal generator 1 To generate Low frequency signal

RF signal generator 1 To generate high frequency signal

Patch cords As required | To connect various circuit points

CIRCUIT DIAGRAM

Modulator Block diagram
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Modulator
V=12V
R1C§ c It L
22K 0.01 pt 30mH
o 4
R -
"\’Y\ko \\t C 107
CARRIER SIGNAL | Rz < Re 2 Al SIGNAL
RF SIGNAL /.~ 88 K 10KQ
| | ] @
MESSAGE SIGNAL
AF SIGNAL
O —
Theory:

Amplitude Modulation is a process in which the amplitude of the high frequency
carrier wave c(t) is varied linearly with the instantaneous amplitude of the low frequency message
signal m(t).

c(t) = V.Sinwt
m(t) = V,,Sin w,,t.

s(t) = Ve(1 + m Sin w,,t)Sin wct.

m

%
Where m = =

c

The demodulation circuit is used to recover the message signal from the incoming AM wave at
the receiver. An envelope detector is a simple and yet highly effective device that is well suited for the
demodulation of AM wave, for which the percentage modulation is less than 100%.Ideally, an envelope
detector produces an output signal that follows the envelope of the input signal wave form exactly
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Amplitude Modulated Carrier Wave

Modulated wave
(Modulation Envelope)

The Modulation Index of AM signal

- VMux_VMin
Vmaxt Vmin

Where Vmax and Vmin are the maximum and minimum amplitudes of the modulated wave.

Procedure

Modulation:

1.

NI WD

9.

As the circuitry is already wired you just have to trace the circuit according to the Block
diagram given

Connect trainer to the mains and switch ON the power supply

Observe output of RF and AF signal generator using CRO.

Apply Low frequency modulating signal to the modulator from AF generator.

Apply High frequency carrier signal to the modulator from RF generator.

Note down values of Vimaxand Vmin of AM signal for various amplitudes of modulating signal.
Calculate modulation index using equation

Repeat step 4 by varying frequency of the modulating signal.

Plot the graph for modulation indexm <1, m =1 and m >1.

Observations

Modulation

Parameter Modulating Signal Carrier Signal

Amplitude (volts)

Time Period (Sec)

Frequency [Hz]
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4.1 Amplitude modulation

S.No. Modulated Signal Modulation Index
V Max V Min
— VMax_VMin
m = Vmaxt Vmin
Volts Volts
1
2
3
Graphs:

Modulation:
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Precautions:

1. Connections should be tight.
2. Handling the Equipment Carefully.

3. Avoid parallax error while observing the values of waveforms on CRO.
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1. Description

4.2 FREQUENCY MODULATION

FREQUENCY MODULATION

The setup for this experiment requires the following equipment

Name Specification/range Quantity Purpose
FM Trainer board - 1 To connect the components
C.R.O 0-100 MHz 1 To observe the message and FM
waveforms
AF/RF Function - 1 To apply audio/ radio frequency signals
generator
Connecting wires Proper wires/patch 10 To make connections as per the circuit
cords .
CIRCUIT DIAGRAM
FM MODULATOR
FrAa Modulation Using 1C8038
—+ S FOWwER
1z oor (O
OFF
LS =3
|§2-FI:Q %2..‘4:0
TI T s 07 ” a J\"‘T’?"_
= =1 10k0
T o1 uF = 100ke 1S 5OsE
T ] )
n 0 12
e
Nyl =4
[ L
\L =01, Em
— &

Theory

The process of changing the frequency of high frequency carrier wave by using amplitude
of low frequency message signal is called Frequency Modulation. In this process phase and amplitude of

—=LCC

—12

carrier is not altered. The modulation index, B is a measure of the peak frequency deviation, Af.
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Extraction of message signal from the modulated FM wave is called as demodulation.
To get the accurate message signal, modulation index value should be high.

Procedure
FM MODULATOR

1) Study the circuit diagram provided on the front panel of the kit.
2) Connect dual trace CRO at input and output side
3) Without applying modulating i/p signal observe and note Sinusoidal o/p on CRO (carrier signal)

4) Connect sine wave i/p of around 100Hz, 10Vp-p from signal generator to the point marked as “MOD
i/p“ keep it's amplitude constant and vary the potentiometer R1 to change amplitude of o/p signal.

5) Adjust the amplitude and frequency of modulating signal to get F.M. output

6) Now increase Time/div control of CRO. You will get deviated waveform.

Note its difference which is called frequency deviation Af

7) Find modulation index, B=Af /fm

Calculation:

Modulation index B =Af/fm
Frequency deviation Af=maximum frequency — minimum frequency.

Frequency of message signal fm = -------

Graphs

Carrier (f.)

Baseband
Input (f.)

FM waveform

— sy —> o" e . — o a > "
freq freq 2 freq freq 3 freq freq 2
increase increase > decrease decrease = increase increase >
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A. PROCEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections
e Ensure the correct frequency range of function generator.

e Connect the circuit as per the circuit diagram and check for polarity
e Get the connections checked by the concerned staff member

e Calibrate the CRO for getting accurate result.

e Ensure that there are no loose connections

e Capacitor should be connecting with proper polarity.

e Avoid parallax error while observing the values of waveforms on CRO.

B. SAFETY PRECAUTIONS:

e Never do modification of connections on a circuit while power is applied.

e Do not connect power to a circuit until the circuit is finished and you have carefully checked
your work.

e If you smell anything burning, immediately disconnect the power and examine your circuit to
find out what went wrong.

e Keep your work area dry.
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4.3 PAM AND DEMODULATION

PULSE AMPLITUDE MODULATOR AND DEMODULATOR

1. Description

The setup for this experiment requires the following equipment

generators

Name Specifica | Qua | Purpose
tion/rang | ntity
e
Breadboar - 1 | To connect the components
d
Transistor BC 107 1 | Act as a switch to allow the carrier wave when message
IS present
Resistor 10KQ 1 | To limit the current to the transistor
Resistor 10KQ 1 | To act as a load resistor for the PAM signal output
Decade 0-1KQ 1 | To act as a discharge path for the capacitor
resistance
box
Capacitor 1uF 1 | To allow the low frequency signal of the modulated output
C.R.O 0- 1 | To observe the input output waveforms
Dual 100Mhz
channel
Multimeter 1 | To measure voltages
Connecting To connect the circuit components
wires
Function 1MHz 2 | To generate carrier and message signal
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CIRCUIT DIAGRAM

BC 107
T "
Modulating AEO
signal
g & R1| R2
2V p-p = 10K 5 10k PAN Modulated
100Hz . 3 wave
Carrier
AFO
signal C‘“
4".,!' p_p r—I_I1 4!
B00Hz |

PAaM Modulator

DRE
:\'\K: i
I 0-1K
PAM modulated C C PAM
wave Demodulated

l I 1uF Wave

PAM Demodulator

Fig.1
Theory

Pulse amplitude modulation is a scheme, which alters the amplitude of regularly
spaced rectangular pulses in accordance with the instantaneous values of a continuous
message signal. Then amplitude of the modulated pulses represents the amplitude of the
message signal.A train of very short pulses of constant amplitude and fast repetition rate
is chosen the amplitude of these carrier pulse is made to vary in accordance with that of a
slower modulating signal the result is that of multiplying the carrier by the modulating

signal the envelope of the pulse height corresponds to the modulating wave. To
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demodulate PAM waves, the signal is passed through a low pass filter having a cut off
frequencies equal to the highest frequency in the modulating signal. At the output of the
filter is available the modulating signal along with the DC component.

Procedure
PAM modulator:

1. Connect the circuit as shown in the fig.1.

2. Apply a square wave carrier signal of 600 Hz of 4 VP-P

3. Apply a sine wave message signal of 100 Hz of 2 VP-P amplitude.

4. Observe PAM modulated waveform at the emitter of transistor and note down the
amplitude and frequency values.

5. Plot the waveforms of message signal, carrier signal and PAM modulated signal
with correct scaling on graph sheet.

PAM demodulator:

1. Apply PAM modulated output to the Low pass filter circuit.

2. Observe PAM demodulated waveform across capacitor and note down the
amplitude and frequency values.

3. Compare PAM demodulated waveform with input message waveform.

4. Plot the waveform of PAM demodulated signal with correct scaling on graph sheet.

Observations:

Parameter Message Carrier PAM PAM
signal signal modulated demodulated
signal signal
Amplitude (v)
Frequency(Hz)
Time

period(sec)
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Graphs:

Modulating
signal

I II Il ” Il ” Il ” “ ” ” ” II “ ” ” Carrier signal

t

PAM signal

Demodulated

- signal
t

A. PROCEDURAL PRECAUTIONS:

* Disconnect all the equipment from mains before making connections

e Connect the circuit as per the circuit diagram and check for polarity

e Get the connections checked by the concerned staff member
e Calibrate the CRO for getting accurate result

e Ensure that there are no loose connections

e Capacitor should be connecting with proper polarity
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B. SAFETY PRECAUTIONS:

e Never work on a circuit while power is applied.

e Do not connect power to a circuit until the circuit is finished and you have
carefully checked your work.

e |If you smell anything burning, immediately disconnect the power and examine
your circuit to find out what went wrong.

e Keep your work area dry.
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4.4 PULSE WIDTH MODULATION AND DEMODULATION

PULSE WIDTH MODULATION AND DEMODULATION

1. Description

The setup for this experiment requires the following equipment

Name Specification/range | Quantity | Purpose
Breadboard - 1 To connect the components
Diodes 1N4007 1
555 IC timer 1
C.R.O - 1 To observe the output waveforms
Pulse generator 1 To generate clock with 90% duty
cycle

Sine wave 1 To generate input wave form
generator
DC Power 1
supplies

100pf 1
Capacitors 10uf 1

0.1pf 2
Resistors 4.3kQ (Va Watt 1

resistor)

Connecting wires

CIRCUIT DIAGRAM- PWM MODULATOR (Fig-1)

5

Modulation
input, V; £l 3.33V 2

Voo = +5V
o

e

s

Reset Ve

Control Discharge

Voltage 555 Threshold 6

Timer

Trigger
Input Output

GND

Ry$43kQ lOﬂ Lm uF
I

0.1 uF

1 kHz TTL Clock input
(90% duty cycle)
09 ms

T U

~1ms-—>

}

C %
—0 PWM output

Output pulse width, t, = 1.1 R,C
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CIRCUIT DIAGRAM- PWM DEMODULATOR (Fig-2)
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Theory

Pulse Time Modulation is also known as Pulse Width Modulation or Pulse Length
Modulation. In PWM, the samples of the message signal are used to vary the duration of
the individual pulses. Width may be varied by varying the time of occurrence of leading
edge, the trailing edge or both edges of the pulse in accordance with modulating wave. It is

also called Pulse Duration Modulation.

Procedure

1. Connect the circuit as per circuit diagram shown in fig-1

2. Apply a trigger signal (Pulse wave) of frequency 2 KHz with amplitude of

SV (p-p).

3. Observe the sample signal at the pin3.

4. Apply the ac signal at the pin 5 and vary the amplitude.

5. Note that as the control voltage is varied output pulse width is also varied.

6. Observe that the pulse width increases during positive slope condition & decreases
under negative slope condition. Pulse width will be maximum at the +ve peak and minimum
at the —ve peak of sinusoidal waveform. Record the observations.

7. Feed PWM waveform to the circuit of Fig-2. and observe the resulting demodulated
waveform.
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Observations

Measure and record the following data for tw , based on the following values of V..
Use your Oscilloscope to measure tu.

Modulation Voltage Vi | PWM output pulse width, tw | Duty cycle of output pulse
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Graphs
A
Message/\ /-\
t
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»
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Precautions:
1. Connections should be tight.
2. Handling the Equipment Carefully.

3. Avoid parallax error while observing the values of waveforms on CRO.
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4.5 PPM AND DEMODULATION

PULSE POSITION MODULATION AND DEMODULATION

1. Description:

The setup for this experiment requires the following equipment.

Name Specification/range Quantity Purpose
Breadboard - 1 To connect the components
IC 555 1
TRANSISTOR BC107 1
C.R.O - 1 To observe the output waveforms
Capacitors 60puf 1
Capacitors 0.01pf 2
Resistors 3kQ,3.9kO 1
Resistors 10 kQ, 5.6 kQ,680 kO 1
Connecting wires
Function generator 1 To apply input
DC power supply 0-30v 1 To apply DC voltage
CIRCUIT DIAGRAM:
R ~[ T I H
3 9k« 4 B
7 3 f——0 Vout
R2 % E o
" < ?:l
1 5 +{— Modulating
1 0.01F SN
1 Ampitude: Sy (p-p)
3 01F J' Frequency 1 KHz

c1=e

Fig: 1 Pulse Position Modulation Circuit
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R3
- *-— W
R Lo oo B80kD |
2 aw—)BC 107 ol
) 10k0 -3y
LA . BOWF | i
PPM QP

» |

Demodulated

Fig: 2 Demodulation Circuit

Theory:

Pulse position modulation is defined as the position each pulse varies in accordance with
the amplitudes of modulating signal and amplitude and width of the pulses kept constant. It is
easily generated by using IC 555 timer. It works based on the concept of astable multivibrator. PPM
has so many applications especially in RF communications like remote controlled air craft, cars,
boats and other vehicles and is responsible for conveying a transmitter’s controls to a receiver.

Procedure:
MODULATION:

Connect the circuit as per the circuit diagram
Connect input signal from wave form generator.
Observe the input signal by using CRO.

Measure the input amplitude and time period
Connect the CRO probe at output terminal.
Observe the output signal.

Ny bk wnNpe

Measure the amplitude of output signal.
DEMODULATION:

Connect the circuit as per the circuit diagram

Connect PPM output as input to the demodulation circuit.

Observe the input signal by using CRO.

Connect the CRO probe at output of the circuit.

Observe the output signal and measure the amplitude and time period.
Calculate the output frequency.

No vk wnNne

Compare the output signal with input signal.
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4.5 PPM AND DEMODULATION

Observations:
SI No. Signal Amplitude(volts) Time period Frequency
01 Input
02 PPM output
03 Demodulation output
Graphs:
Input signal
H Y AN Ry W G "ﬂﬁ'“'dl=|:§- ]
ppm output

Precautions:

1. Connections should be tight.

2. Handling the Equipment Carefully.

demodulation output

3. Avoid parallax error while observing the values of waveforms on CRO.
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PULSE CODE MODULATION AND DEMODULATION

1. Description:

The setup for this experiment requires the following equipment

Name Specification/range Quantity Purpose
Breadboard - 1 To connect the components
Parallel to serial 7415165 1

converter

Serial to parallel 7415164 1

converter

ADC ADC800 1

DAC DAC800 1

Sample and hold 1

circuit

Low pass filter 2" order 1

Astable multivibrator IC 555 1

CRO 1 To observe signals
Connecting wires

Function generator 1 To apply input

DC power supply 0-30v 1 To apply DC voltage

CIRCUIT DIAGRAM:

PULSE CODE MODULATION & DEMODULATION
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Theory:

A signal is pulse code modulated to convert its analog information into a binary sequence,
i.e., 1sand Os. The output of a PCM will resemble a binary sequence. The following figure shows an
example of PCM output with respect to instantaneous values of a given sine wave. Instead of a pulse train,
PCM produces a series of numbers or digits, and hence this process is called as digital. Each one of these

digits, though in binary code, represent the approximate amplitude of the signal sample at that instant.

In Pulse Code Modulation, the message signal is represented by a sequence of coded pulses. This

message signal is achieved by representing the signal in discrete form in both time and amplitude.

Procedure :
MODULATION:
1. Connect the circuit as per the circuit diagram
2. Connect input signal from wave from generator.
3. Observe the input signal by using CRO.
4. Measure the input voltage and time period
5. Apply clock signal to the sample and hold circuit.
6. Observe the clock signal and measure amplitude and time period.
7. Observe the sampled signal at sample and hold circuit output using CRO.
8. Connect the sampled signal to the ADC.
9. Observe the ADC output at LEDs.

10. Observe the PCM output and record the data in PCM signal from the CRO.
DEMODULATION:

Connect PCM output to the demodulation input.
Observe the DAC output by using CRO.

Measure step size in DAC output.

Connect the CRO probe at LPF output terminal.

Observe the output signal.

Measure the amplitude and time period of output signal.

No vk wnNpR

Compare the output signal and input signal.
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Observations

SI No. Signal Amplitude(volts) Time period frequency
01 Input
Clock signal
02 Sampled output
PCM output
DAC output
03 Demodulation output
Graphs:

modulating input

sampling signal
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PCM output
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-

ADC output

demodulated output

Precautions:

1. Connections should be tight.
2. Handling the Equipment Carefully.

3. Avoid parallax error while observing the values of waveforms on CRO.
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4.7.ASK MODULATION AND DEMODULATION

AMPLITUDE SHIFT KEYING MODULATOR AND DEMODULATOR

1. Description

The setup for this experiment requires the following equipment

generators

Name Specificati | Qua | Purpose
on/range ntity
Breadboard - 1 | To connect the components
Transistor BC 107 1 | Act as a switch to allow the carrier wave when message is
present
Diode 1N4007 1 | To rectify the output of the modulator
Resistor 22KQ 1 | To limit the current to the transistor
Resistor 2.2KQ 1 | Toact as a load resistor for the ASK signal output
Resistor 1KQ 1 | Toact as a discharge path for the capacitor
Capacitor 0.1uF 1 | Toallow the low frequency signal of the modulated output
Op amp IC 741 1 | Used as a comparator
Potentiomet 10KQ 1 | To adjust the reference voltage for the comparator
er
Voltage MAX232N | 1 | To convert the voltage levels from RS232to TTL
level
converter
C.R.O Dual | 0-20Mhz 1 | To observe the input output waveforms
channel
Multimeter 1 | To measure voltages
Regulated 0-30 volts 2 | To give supply to the Op Amp and MAX 232 and as a
power reference voltage to the Op amp
supply dual
Connecting To connect the circuit components
wires
Function 1MHz 2 | To generate carrier and message signal
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CIRCUIT DIAGRAM

Cit)

= 5V,
@“ 50 Khz

ASK Signal A MELSY

+12V _
_N\f\_ﬁgcm? 1M 4007 \k 16 our
R, =22 >t 3+ By 12) PUT

741 13
/K Demodulaied o/p MAX 232
12y |
15

0. fuf | R,z L
mit) 1K =
10V, (ﬁ] R =2.2k§
500 Hz GND
+1.8Y
—_— 10 k pot
. ¥ o o o
ASK Envelope Detector Comparator RS 232 to TTL voltage level
Fig.1

Theory

ASK Modulator:

Amplitude Shift Keying (ASK) is the digital modulation technique. In amplitude shift keying, the
amplitude of the carrier signal is varied to create signal elements. Both frequency and phase
remain constant while the amplitude changes. In ASK, the amplitude of the carrier assumes one of
the two amplitudes dependent on the logic states of the input bit stream. These are related to the
number of levels adopted by the digital message. For a binary message sequence there are two
levels, one is logic 0 and another is logic 1. When the logic 1 is present in the message input then
the carrier is appeared as output. When the logic O is present in the message input then the output
is zero. This modulated signal can be expressedas:

0 symbol "0"
x,(t) = )
Acos art symbol "1"
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ASK Demodulator:
For receiver, we must convert the digital signal back to the modulating signal.

The below figure shows the ASK demodulator. When the ASK signal pass through the rectifier,
we can obtain the positive half wave signal. After that the signal will pass through a low-pass
filter and obtain envelope detection. Then get rid of the DC signal, the digital signal will be
recurred.

L -rss -
e e e Comparne {3
Dot S5 gniad

Moduiated ASK

Siema T

Fig.2
Procedure
ASK modulator:

Connect the circuit as shown in the fig.1.

Apply a square wave message signal of 500 Hz of 10VP-P

Apply a sine wave carrier signal of 50 kHz of 5VP-Pamplitude.

Observe ASK modulated waveform at the emitter of transistor and note down the
amplitude and frequency values.

Plot the waveforms of message signal, carrier signal and ASK modulated signal with
correct scaling on graph sheet.

wn e

o1

ASK demodulator:

1. Apply ASK modulated output to the envelop detector circuit.

2. Observe ASK demodulated waveform at the IC MAX 232 pin number 12 and note down
the amplitude and frequency values.

Compare ASK demodulated waveform with input message waveform.

4. Plot the waveform of ASK demodulated signal with correct scaling on graph sheet.

w
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7.CALCULATIONS:

V pp = no. of vertical divisions X Volts/div

Time period = No. of horizontal divisions X time/div
Peak amplitude = Vp.p/2

Frequency = 1/ time period

Observations:

Parameter Message signal Carrier ASK modulated ASK
signal signal demodulated
signal

Amplitude (v)

Frequency(Hz)

Time period(sec)

Data signal: ON Period = OFF Period =
Graphs

1 0 1 1 0 1 (] 1 T B
Binary input :

sequence signal ; ' ;

Carrier signal

ASK output signal
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Carrier

PROCEDURAL PRECAUTIONS:

* Disconnect all the equipment from mains before making connections
e Connect the circuit as per the circuit diagram and check for polarity
e Get the connections checked by the concerned staff member

e Calibrate the CRO for getting accurate result

e Ensure that there are no loose connections

e Capacitor should be connecting with proper polarity

¢ |C’s should be connecting according to their pin description

e Calibrate the RPS for getting accurate result.
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B. SAFETY PRECAUTIONS:

e Never work on a circuit while power is applied.
e Do not connect power to a circuit until the circuit is finished and you have carefully

checked your work.
e |f you smell anything burning, immediately disconnect the power and examine your
circuit to find out what went wrong.

e Keep your work area dry.



4.8.EXPERIMENTAL METHODOLOGY 4.8FSK Modulation and Demodulation

1. Description

FSK Modulation and Demodulation

The setup this experiment requires the following equipment

Name Specification/range | Quantity Purpose

FSK Modulation - 1 To Perform FSK Modulation and

and Demodulation Demodulation

Trainer Kit

CRO 0-30MHz 1 To observe the corresponding
waveforms

CR O Probes 1X 2 To make interconnection between
test points and CRO

Patch Chords - 10 To make connections in Trainer Kit.

2.Circuit Diagram :

FSK Modulation :

FSK Modulator

Input FSK
DATA Modulated
signal signal

Carrier Signal
(Sine Wave)

FSK Demodulation :

F5K
Modulated
Signal

Demodulated

FSK Demodulator ———» DATA
signal
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3.Theory

Frequency-shift keying (FSK) is a frequency modulation scheme in which digital
information is transmitted through discrete frequency changes of a carrier signal.l! The
technology is used for communication systems such astelemetry, weather
balloon radiosondes, caller ID, garage door openers, and low frequency radio transmission in
the VLF and ELFbands. The simplest FSK is binary FSK (BFSK). BFSK uses a pair of discrete
frequencies to transmit binary (Os and 1s) information.!?! With this scheme, the "1" is called the

mark frequency and the "0" is called the space frequency.

4.Procedure

FSK Modulation :

1. Switch ON the power supply of trainer Kit.

2. Check the wave forms of DATA and Carrier signals (also set required frequency and
amplitude) using CRO.

3. Give the Connections as per the circuit diagram given.

4. Observe the Modulated signal at corresponding point using CRO.

FSK Demodulation :

1. Connect FSK Modulated output to FSK demodulator input.
2. Observe the DATA signal at the corresponding output terminal using CRO.

3. Verify that the received DATA signal is same as transmitted one.
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https://en.wikipedia.org/wiki/Carrier_signal
https://en.wikipedia.org/wiki/Frequency-shift_keying#cite_note-1
https://en.wikipedia.org/wiki/Telemetry
https://en.wikipedia.org/wiki/Radiosonde
https://en.wikipedia.org/wiki/Caller_ID
https://en.wikipedia.org/wiki/Garage_door_opener
https://en.wikipedia.org/wiki/Very_low_frequency
https://en.wikipedia.org/wiki/Extremely_low_frequency
https://en.wikipedia.org/wiki/Binary_numeral_system
https://en.wikipedia.org/wiki/Frequency-shift_keying#cite_note-2
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5.0bservations

Modulation:

Amplitude : volts
TimePeriod : Sec
Input DATA signal
Ton Sec Tore Sec
Frequency : Hz
Amplitude : volts
TimePeriod : Sec
Carrier Signal Frequency : Hz
Amplitude : volts
TimePeriod : Sec
For ‘0’ data input
Modulated Signal Frequency : Hz
TimePeriod : Sec
For ‘1’ data input
Frequency : Hz
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Demodulation :

Amplitude : volts
Demodulated DATA signal | TimePeriod : Sec
Frequency : Hz

6.Graphs:

Input

D_ATA | E Logi1 Logic0 I Logicl |
Signal ¢

Carrier
Signal

FSK ?
Modulated
Signal ﬁ;t

Demodulated

D_ATA IF Logk1 I Logicl | Logicl |
Signal <"
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7.Calculations :

e Amplitude (peak to Peak ) = No.of Vertical Divisions X volts/div

Amplitude (peak to Peak)
2

e Peak Amplitude =

e Time Period = No.of Horizontal divisions X Time/div

1
* Frequency = reriod

8.Precautions:

A.Procedural Precautions:

Disconnect all the equipment from mains before making connections
Connect the circuit as per the circuit diagram.

Get the connections checked by the concerned staff member.
Calibrate the CRO for getting accurate result.

Ensure that there are NO loose connections.

vk N e

B.Safety Precautions:

Never work on a trainer kit while the power button is ON position.
Don’t turn ON the supply until sure about the connections.
If you smell anything burning,immediately disconnect the power and examine your
circuit to find out what went wrong.
4. Keep your work area dry.
5. Always wear shoes while working on trainer kits.
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PHASE SHIFT KEYING

1. Description

The setup for this experiment requires the following equipment

Name Specification/range Quantity Purpose

PSK Trainer kit - 1 To perform the exercise

C.R.O - 1 To observe the output waveforms

C.R.O Probes - 2 To connect input and outputs from
trainer kit to CRO channels.

Patch cards - To connect different blocks.

BLOCK DIAGRAM

BPSK Modulator

Balance PSK
| I
Modulator wave

MW

Carrier wave

generator
_LIL sinary
sequence
(data)
Fig(1) : PSK Modulator
Envelope
Detector
BPSK to ASK
BPSK ——» —> — DEMOD.
Converter

Fig(2): PSK Demodulator

Circuit DIAGRAM
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Y ey
47k0
Ay
R2
Carrier input ATk 16 7
o Ny } FSk
Amplitude: Tvp-p) B 2y 13 > 3 fali=]
341
Frequency: 4kKHz 3 E 5
— SR
]
14 1 9
11 10
Diata input
Amplitude: Byip-p) <
Frequency: 0.5KHz £
PSK MODULATOR CIRCUIT
10K
1K __%nF +HY
o < (i g O 14 Derodulated
DESK 7 N 2 [~ 4 1 output
Modulated E \
Signal 565 4] | T 741 7414 7
5 -1
g 31 L +15V

-15V

PSK DEMODULATOR CIRCUIT

Theory
Phase shift keying or binary phase shift keying(BPSK) involves the phase change of the
carrier sine wave between 0 and 180 in accordance with the data stream to be transmitted. PSK is also

known as Phase reversal keying. The equation for PSK signal is given below

For binary ‘logic 1’ s1(t) = Accosw.t

For binary ‘logic 0’ s;(t) = -Accosw.t
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PSK modulator is shown in figure 1. Functionally, the PSK modulator is very similar to the ASK
modulator. Both uses balanced modulator to multiply the carrier with the modulating signal. But in
contrast to ASK techniques, the digital signal applied to the modulator input for PSK generation is
bipolar i.e. have equal +ve and —ve voltage levels. The unipolar — bipolar converter converts the unipolar
data stream to bipolar data. At receiver, the square loop detector circuit is used to demodulate the
transmitted PSK signal. The demodulator is shown in figure 2. The incoming PSK signal with 0 & 180
phase changes is first converted to the ASK signal after that demodulated signal is recovered from
envelope detector. The phase adjust circuit allows the phase of the digital signal to be adjusted with

respect to the input PSK signal.

Procedure

1. Switch on the PSK trainer kit.
Connect the different blocks as per the given modulator and demodulator block diagram.
Connect the binary message data to the channel 1 of CRO and PSK output to channel 2 of
CRO. Now adjust the Volts/Div and Times/Div knobs to observe PSK signal.

4. Observe the Phase difference of carrier signal in according with the binary message data
either logic 1 or logic 0.

5. Measure the frequency and peak to peak voltages of binary message data and PSK signal.

6. Disconnect the PSK output from channel 2 of CRO and connect demodulator output to the
channel 2 of CRO.

7. Measure frequency and peak to peak voltage of demodulator output.

8. Draw the graph for binary message data, PSK signal and Demodulated signal as per
measurements.

Observations

a) Binary message signal frequency:

b) Binary message signal peak to peak voltage Vp.p:
c) PSK signal frequency:

d) PSK signal peak to peak voltage Vp.p:

e) Demodulated signal frequency:

f) Demodulated signal peak to peak voltage Ve.p:
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Graphs

AANANAL carrER
JY YU U LOWFREQUENG

TRANSMITTTING

T L = [T [T} DaA
: : |

PSIK
OUTPUT

: - - . . RECIVER

o:‘ -.'c- B or‘lnl-L:IDATA

Precautions:
1. Connections should be tight.
2. Handling the Equipment Carefully.

3. Avoid parallax error while observing the values of waveforms on CRO.
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TIME DIVISION MULTIPLEXING & DEMULTIPLEXING

1. Description

The setup for this experiment requires the following equipment

Name Specification/range | Quantity Purpose
TDM Trainer kit - 1 To connect the components
Voltage source 2 Vp-p 2 To connect two different
signals(sine wave & square wave)
IC CD4051 (-0.5 to 20) Volts 2 analog and digital multiplexer as
well as demultiplexer
C.R.O 0-100 MHz 1 To observe the output waveforms
Function 1 Hz -100M Hz 1 To connect square wave to the
generator selectioninput line
Connecting wires To make connections and inter
and Probes connections to equipment
2.CIRCUIT DIAGRAM
+5 +5v
16 T
| 16
13 54 TOM 5 R
m(t) 13—, r Ui
2 CA10.1uF
2V p-p, 200H sqp CoE
J_ CD4051 CD4051 I
11 + 11 R2
-y " m2(t)
14 . C2h.1uF
20 3.3k
&Y g 00k 5 7 8 9 10 I
g 7 & 9 10 =

l

C(t)TDKHz
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3. Theory

Time-division multiplexing (TDM) is a method of transmitting and receiving independent
signals over a common signal path by means of synchronized switches at each end of the
transmission line so that each signal appears on the line only a fraction of time in an alternating
pattern. It is used when the bit rate of the transmission medium exceeds that of the signal to be
transmitted. This form of signal multiplexing was developed in telecommunications for telegraphy
systems in the late 19th century, but found its most common application in digital telephony in the
second half of the 20th century. In Digital Multiplexing, several low bit-rate signals can be
multiplexed or combined, to form one high bit-rate signal, to be transmitted over a high frequency
medium. Because the medium is time-shared by various incoming signals, this is a case of TDM.
Multiplexing can be done on a bit-by-bit basis (known as digit interleaving), or on a word-by-word
basis (known as byte or word-interleaving).

At the receiving terminal, the incoming digit stream must be divided and
distributed to the appropriate output channel. For this purpose, the receiving terminal must be
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able to correctly identify each bit. This requires the receiving system to uniquely synchronize in
time with the beginning of each frame, with each slot in a frame and with each bit within a slot.
This is accomplished by addingframing and synchronization bits to the data bits. These bits are part
of the so-called overhead bits.

4. Procedure

1. Connect the circuit as shown in the circuit diagram.

2. Apply a square wave (TTL) carrier signal of 2 kHz (or >2 kHz) of 5V amplitude from function
generator to the selection input lines.

3. Apply mi(t) and m:(t) whose frequencies are f: (200 Hz, with DC offset) and f. (400 Hz, with

DC offset).

4, Observe TDM waveform at pin number 3 of IC CD4051

5. Observe the reconstructed message waveformsm:(t) and m:(t) at pin numbers 13 and 14 of
2" |C CD4051

5.0bservations

Peak voltage, Vm = (from CRO for Multiplexed & demultiplexed signals)
Multiplexed output, Vm= (from CRO for Multiplexed signals)
T= (from CRO for Multiplexed signals)
De multiplexed output Vm= (from CRO for de multiplexed signals)
T= (from CRO for de multiplexed signals)

Input signal

Sl.no Type of signal Amplitude timeperiod Frequency
1 Sine wave
2 Square wave

Clock or Switching signal (from function generator)

Sl.no Type of signal Amplitude Ton Torr

1 Square wave
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Output signal
Sk.n Type of signal Amplitude Time Frequency
period
1 Multiplexed
signal

Sine wave
2 ed

Square wave
6.Graphs

EDGE FAC
331, 489Hz
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Input sine wave m2(t)

e et == V=
CIff

Destination
ISE

CH1
042, SE2EH=

FE NSTER

Destination
DSEE1S. BMP LISE

File
Itilities

CH1 EDGE FAC
B47.5228kHs =

Demultiplexed output signal m1(t) (at Low fregency selection input )
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5 INETEK

-14;-14-41-'T-ﬁ+.m-.-¢,-i.,-,-.;~,-'..,,,~r:

] = oo o s s ol T T e e b =r w2 a1 - - Ir—ll_:-'

Destination
LISE

File
Utilities

@WCH1I EDGE fAC

0 326. 229Hz =

G INSTER

Ink Saver
CIff
Destination
ISE

Sawe

File:
Utilities

@ 2. Sm=

Demultiplexed output signal m1(t) (at Low freqency selection input )
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G INETEK

Ink Saver
Off
USE Destination

LEEaEz22 . BMP LISE

Utilities

Demultiplexed output signal m2(t) (at Low fregency selection input )

7.CALCULATIONS:

V pp = no. of vertical divisions X Volts/div
Time period = No. of horizontal divisions X time/div
Peak amplitude = Vpp/2

Frequency = 1 / time period

8.PRECAUTIONS:

A. PROCEEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections.
e Ensure the correct range of function generator

e Connect the circuit as per the circuit diagram and check for polarity.
e Get the connections checked by the concerned staff member.

e Calibrate the CRO for getting accurate result.
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e Ensure that there are no loose connections.

B. SAFETY PRECAUTIONS:

e Never work on the trainer kit while power is switched ON.

e Do not connect power to the trainer kit until the circuit connection is fixed.

e If you smell anything burning, immediately disconnect the power and examine your circuit
to find out what went wrong.

e Keep your work area dry.

e Always wear safety goggles and shoes.
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FREQUENCY DIVISION MULTIPLEXING & DEMULTIPLEXING

1. Description

The setup for this experiment requires the following equipment

FDM trainer board (OR)
Name Specification/range Quantity Purpose
Bread board 1 To interconnect the
components on it.
Resistors 3.9K, 3K, 10K, 680K 1 To get output across it
Capacitors 0.01pF, 60uF 2,1 To filter AC
IC 555 Operating tem :SE 555 -55°C to 2 To generate the clock
125°C oulse
Supply voltage :+5V to +18V
IC 741 1 To invert the input
Supply voltage :+5V to +18V signal
C.R.O 0-100 MHz 1 To observe the output
waveforms
Function 1 Hz -100M Hz 1 To connect square
generator wave to the selection
input line
RPS 0-30v,1A 1 To regulate the bias

Connecting wires

Red, Blue single stand, suitable
length

To make connections
and inter connections
to equipment
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2.CIRCUIT DIAGRAM

A, 5.8k}
100k e
100k 10k0 7
AR AR —AA - 6
+15Y £ 741

A — A ——] +

00k |7 150k | 150KD /[4
AR L 6 nF 15V
> I

—MF

10kHz -15V
B Ow 5.8k0
AP
+15Y
10k 7
_E_/\/\/\v ke 6

3. Theory

When several communications channels are between the two same point’s significant economics may
be realized by sending all the messages on one transmission facility a process called multiplexing.
Applications of multiplexing range from the vital, if prosaic, telephone networks to the glamour of FM stereo

and space probe telemetry system. There are two basic multiplexing techniques

1. Frequency Division Multiplexing (FDM)
2. Time Division Multiplexing (TDM)
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The principle of the frequency division multiplexing is that several input messages individually
modulate the subcarriers fc1, fc2,etc.after passing through LPFs to limit the message bandwidth. We show the
subcarrier modulation as SSB, and it often is; but any of the CW modulation techniques could be employed or
a Mixture of them. The modulated signals are then summoned to produce the baseband signal with the
spectrumXb9f), the designation “bas eband” is used here to indicate that the final carrier modulation has not
yet taken place.

The major practical problem of FDM is cross talks, the unwanted coupling of one message into another.
Intelligible cross talk arises primarily because of non linearity’s in the system, which cause 1 message signal
to appear as modulation on subcarrier. Consequently, standard practice calls for negative feedback to
minimize amplifier non linearity in FDM systems

4. Procedure

1. Connections are given as per the circuit diagram.

2. The FSK signals are obtained with two different frequency pair with two different FSK generators.
3. The 2 signals are fed to op-amp which performs adder operation.

4. The filter is designed in such a way that low frequency signal is passed through the HPF.

5. Fixed signal is obtained will be equal to the one signal obtained from FSK modulator.

5.0bservations
Peak voltage, Vm = (from CRO for Multiplexed & demultiplexed signals)
Multiplexed output, Vm= (from CRO for Multiplexed signals)

T= (from CRO for Multiplexed signals)
De multiplexed output Vm= (from CRO for de multiplexed signals)

T= (from CRO for de multiplexed signals)

Input signal
Sl.no Type of signal Amplitude timeperiod
1 Sine wave
2 Sine wave

Selection input (from function generator)
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Sl.no Type of signal Amplitude Time period
1 sine wave
Output signal
Sl.no output Type of signal Amplitude timeperiod
1 multiplexed Multiplexed signal
Sine wave
2 demultiplexed Sine wave
6.Graphs

Message signal 1
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|
I
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Modulating signal

Radio frequency signal
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FM Wave 2

FDM Output

Frequency Division Multiplexing

Guard Band Subcarrier\
| | I |

Frequency

Channel

Bandwidth
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Demodulating Signals

Instantaneous Values
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7.CALCULATIONS:

Amplitude = no. of vertical divisions X Volts/div
Time period = No. of horizontal divisions X time/div
Peak amplitude = Amp p_p/2

Frequency = 1 / time period

8.PRECAUTIONS:

A. PROCEEDURAL PRECAUTIONS:

e Disconnect all the equipment from mains before making connections.
e Ensure the correct range of function generator

e Connect the circuit as per the circuit diagram and check for polarity.
e Get the connections checked by the concerned staff member.

e Calibrate the CRO for getting accurate result.

e Ensure that there are no loose connections.

B. SAFETY PRECAUTIONS:

e Never work on the trainer kit while power is switched ON.

e Do not connect power to the trainer kit until the circuit connection is fixed.

e If you smell anything burning, immediately disconnect the power and examine your circuit
to find out what went wrong.

e Keep your work area dry.

e Always wear safety goggles and shoes.
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Simulation of Amplitude Modulation

1. Description

The setup for this experiment requires the following equipment

Name Quantity Purpose

A computer with PSPICE/MULTISIM 1 To develop the circuit

application

Dual traces CRO 1 1) To observe modulating signal,
carrier signal and modulated
signal

2) To measure the amplitude and

frequency of the signals.

AF signal generator 1 To generate Low frequency signal

RF signal generator 1 To generate high frequency signal

Patch cords As required | To connect various circuit points

CIRCUIT DIAGRAM

Modulator Block diagram

Modulator
Vo= 12V
Ry L c It L
2K 0.01~ 30mH
o 4
Re -
%D u C 107
CARRIER SIGNAL|. Rz < Re < Al SIGNAL
RF SIGNAL /.~ 88 K 10KQ
| | ] @
MESSAGE SIGNAL
AF SIGNAL
O—
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Theory:

Amplitude Modulation is a process in which the amplitude of the high frequency
carrier wave c(t) is varied linearly with the instantaneous amplitude of the low frequency message
signal m(t).

c(t) = V.Sinwt
m(t) = V,,Sin wy,t.

s(t) = Ve(1 + m Sin w,t)Sin wct.

v,
Where m = -2
Ve

The demodulation circuit is used to recover the message signal from the incoming AM wave at
the receiver. An envelope detector is a simple and yet highly effective device that is well suited for the
demodulation of AM wave, for which the percentage modulation is less than 100%.Ideally, an envelope
detector produces an output signal that follows the envelope of the input signal wave form exactly

Amplitude Modulated Carrier Wave

Modulated wave
(Modulation Envelope)

Crest

The Modulation Index of AM signal

_VMux_VMin
VMmaxt Vmin

Where Vmax and Vimin are the maximum and minimum amplitudes of the modulated wave.
Procedure

Modulation:
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Open the PSPICE/MULTISIM software.

Select and drag the required components from the library.

Set appropriate values

Make the connections according to the circuit diagram.

Run the simulation.

Apply Low frequency modulating signal to the modulator from AF generator.
Apply High frequency carrier signal to the modulator from RF generator.
Observe output of RF and AF signal generator using CRO

Note down values of Viaxand Vmin of AM signal for various amplitudes of modulating signal.
10 Calculate modulation index using equation

11. Plot the graph for modulation index m <1, m =1 and m >1.

COENPUAWN P

Observations

Modulation

Parameter Modulating Signal Carrier Signal

Amplitude (volts)

Time Period (Sec)
Frequency [Hz]
S.No. Modulated Signal Modulation Index
V Max V Min
m = Vmax—Vmin
VMmaxt Vmin
Volts Volts
1
2
3
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Graphs:

Modulation:
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' Time
Precautions:

1. Handling the computer system properly.
2. Select the appropriate components from the library
3. Connections should be proper.
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1. Description

4.13 PAM AND DEMODULATION USING PSPICE

SIMULATION OF PULSE AMPLITUDE MODULATOR AND DEMODULATOR

The setup for this experiment requires the following equipment

Name Specificat | Qua | Purpose
ion/rang | ntity
e
A - 1 To develop the circuit
computer
with
PSPICE/MU
LTISIM
application
Transistor BC 107 1 Act as a switch to allow the carrier wave when message is
present
Resistor 10KQ 1 To limit the current to the transistor
Resistor 10KQ 1 To act as a load resistor for the PAM signal output
Decade 0-1KQ 1 To act as a discharge path for the capacitor
resistance
box
Capacitor 1uF 1 To allow the low frequency signal of the modulated output
C.R.O Dual 0- 1 To observe the input output waveforms
channel 100Mhz
Multimeter 1 To measure voltages
Connecting To connect the circuit components
wires
Function 1MHz 2 To generate carrier and message signal
generators
CIRCUIT DIAGRAM1

Modulating AFOD

signal

2V p-p
100Hz

BC 107

R R2 J
10K PAM Modulated

10K
wave

Carrier AFO
signal
AN pp i

PAM modIIated

wave

600Hz I

PAM Modulator

DRB

0-1K
@. PAM
Demodulated

T wF wave

PAM Demodulator
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4.13 PAM AND DEMODULATION USING PSPICE

/ audio signal

32 KHz pulse train

PAK sampled ofp

Pulse amplitude modulation is a scheme, which alters the amplitude of regularly spaced

rectangular pulses in accordance with the instantaneous values of a continuous message signal. Then

amplitude of the modulated pulses represents the amplitude of the message signal.A train of very short

pulses of constant amplitude and fast repetition rate is chosen the amplitude of these carrier pulse is made

to vary in accordance with that of a slower modulating signal the result is that of multiplying the carrier by

the modulating signal the envelope of the pulse height corresponds to the modulating wave.To

demodulate PAM waves, the signal is passed through a low pass filter having a cut off frequencies equal to

the highest frequency in the modulating signal. At the output of the filter is available the modulating signal

along with the DC component.

Proced

ure

PAM modulator:

O Nk WD =

Open the PSPICE/MULTISIM software.

Select and drag the required components from the library.

Set appropriate values

Make the connections according to the circuit diagram.

Run the simulation.

Apply a square wave carrier signal of 600 Hz of 4 Vp_p
Apply a sine wave message signal of 100Hz of 2 V., amplitude.

Observe PAM modulated waveform at the emitter of transistor and note down the amplitude and

frequency values.

Plot the waveforms of message signal, carrier signal and PAM modulated signal with correct

scaling on graph sheet.
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PAM demodulator:

1. Apply PAM modulated output to the Low pass filter circuit.

4.13 PAM AND DEMODULATION USING PSPICE

Observe PAM demodulated waveform across capacitor and note down the amplitude and
frequency values.
3. Compare PAM demodulated waveform with input message waveform.
4. Plot the waveform of PAM demodulated signal with correct scaling on graph sheet.

Observations:

Parameter

Message signal

Carrier
signal

PAM modulated
signal

PAM
demodulated
signal

Amplitude (v)

Frequency(Hz)

Time period(sec)

Graphs:

t

Modulating
signal

| ” ” “ Il Il “ Il ” Il Il ” Il ” Il ” Carrier signal

PAM signal
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Demodulated

signal
t

Precautions:

1. Handling the computer system properly.
2. Select the appropriate components from the library
3. Connections should be proper.
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4.14 PWM USING PSPICE

SIMULATION OF PULSE WIDTH MODULATION AND DEMODULATION

1. Description

The setup for this experiment requires the following equipment

Name Specification/range Quantity | Purpose
A computer with - 1 To develop the circuit
PSPICE/MULTISIM
application
Diodes 1N4007 1
555 IC timer 1
C.R.O - 1 To observe the output waveforms
Pulse generator 1 To generate clock with 90% duty cycle
Sine wave generator 1 To generate input wave form
DC Power supplies 1
100uf 1
Capacitors 10uf 1
0.1uf 2
Resistors 4.3kQ (Y Watt resistor) 1

Connecting wires
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CIRCUIT DIAGRAM- PWM MODULATOR (Fig-1

Ve =+5V
— L.
4 8 Ra243kQ l0.1 10 uF
Reset Vee g HF $
. 7
5 | Control Discharge l_
_ Voltage 555 Threshold |2 C 0.1 yF
Modulation Timer _]V>
input, V; 3.33V 2 | Triager 3
l |n£ Output o PWM output
GND Output pulse width, f, =1.1 R,C
1
1 kHz TTL Clock input Hir
(90% duty cycle)
0.9 ms
T v
= 1ms~
CIRCUIT DIAGRAM- PWM MODULATOR (Fig-2)
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1oV
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> 3.3k0
3 e 3
L dsr oo —— audio signal
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10k} b
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Theory

Pulse Time Modulation is also known as Pulse Width Modulation or Pulse Length Modulation. In PWM,the
samples of the message signal are used to vary the duration of the individual pulses. Width may bevaried by
varying the time of occurrence of leading edge, the trailing edge or both edges of the pulse inaccordance

with modulating wave. It is also called Pulse Duration Modulation.

Procedure
1. Open the PSPICE/MULTISIM software.
2. Select and drag the required components from the library.
3. Set appropriate values
4. Make the connections according to the circuit diagram.
5. Run the simulation.
6. Apply a trigger signal (Pulse wave) of frequency 2 KHz with amplitude of

5V (p-p).

7. Observe the sample signal at the pin3.

8. Apply the ac signal at the pin 5 and vary the amplitude.

9. Note that as the control voltage is varied output pulse width is also varied.

10. Observe that the pulse width increases during positive slope condition & decreases under negative
slope condition. Pulse width will be maximum at the +ve peak and minimum at the —ve peak of
sinusoidal waveform. Record the observations.

11. Feed PWM waveform to the circuit of Fig-2. and observe the resulting demodulated waveform.

Observations
Measure and record the following data for tw ,based on the following values of V.

Use your Oscilloscope to measure tu,



4.14 .EXPERIMENTAL METHODOLOGY

4.14 PWM USING PSPICE

Modulation Voltage Vi,

PWM output pulse width, ty

Duty cycle of output pulse

Graphs
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g1
4o H ” H |

Precautions:

1. Handling the computer system properly.

2. Select the appropriate components from the library

3. Connections should be proper.



2.15 EXPERIMENTAL METHODOLOGY

1. Description

2.15 ASK USING PSPICE

SIMULATION OF ASK MODULATOR AND DEMODULATOR

The setup for this experiment requires the following equipment

Name Specificatio | Qua | Purpose
n/range ntity
Breadboard - 1 To connect the components
Transistor BC 107 1 Act as a switch to allow the carrier wave when message is present
Diode 1N4007 1 To rectify the output of the modulator
Resistor 22KQ 1 To limit the current to the transistor
Resistor 2.2KQ 1 To act as a load resistor for the ASK signal output
Resistor 1KQ 1 To act as a discharge path for the capacitor
Capacitor 0.1uF 1 To allow the low frequency signal of the modulated output
Op amp IC741 1 Used as a comparator
Potentiomet 10KQ 1 To adjust the reference voltage for the comparator
er
Voltage level | MAX232N 1 To convert the voltage levels from RS232 to TTL
converter
C.R.O Dual 0-20Mhz 1 To observe the input output waveforms
channel
Multimeter 1 To measure voltages
Regulated 0-30 volts 2 To give supply to the Op Amp and MAX 232 and as a reference
power supply voltage to the Op amp
dual
Connecting To connect the circuit components
wires
Function 1MHz 2 To generate carrier and message signal
generators
CIRCUIT DIAGRAM 1
1 CiY)
= bl gﬂvkhz
ASK Signal A MECaY
o +12V
4MA—K5610?T IN 4007 7 14 —
R,=2% >t =N 741 >-La 13 12 puy
2'/( Demodulated ofp | MAX 232
ST ] ;
miyt) 1K —
s R it
+1.8VW
e 10k pot
# ASK # Envelope Detector + Comparator ® 2

RS 232 to TTL voltage level
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vee
5V
L .
4.7kQ square 4.7kQ
- pulse input
- i \
RIT T RET T
o o ASK
+ TER + TR output
| o ™ g
oo =i}
R4 ~2 R2 2o
5.6k} e 5.6k0} —
a C4 C2
v €3 J—ca.mF + C1 J_D.1|JF
—0.1pF T :rm; T

‘~<—1 KHz pulse generator —,'\" &—— ASK modulator ———>-

Fig.1
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Theory
ASK Modulator:

Amplitude Shift Keying (ASK) is the digital modulation technique. In amplitude shift keying, the amplitude
of the carrier signal is varied to create signal elements. Both frequency and phase remain constant while
the amplitude changes. In ASK, the amplitude of the carrier assumes one of the two amplitudes
dependent on the logic states of the input bit stream. These are related to the number of levels adopted
by the digital message. For a binary message sequence there are two levels, one is logic 0 and another is
logic 1. When the logic 1 is present in the message input then the carrier is appeared as output. When the
logic 0 is present in the message input then the output is zero. This modulated signal can be expressedas:

symbol "0"
x, () = '
Acos ant symbol "1"

ASK Demodulator:
Therefore, for receiver, we must convert the digital signal back to the modulating signal.

The below figure shows the ASK demodulator. When the ASK signal pass through the rectifier, we can
obtain the positive half wave signal. After that the signal will pass through a low-pass filter and obtain
envelope detection. Then get rid of the DC signal, the digital signal will be recurred.

Lonw-pass -
A — > s > Comparnoe |3
Dot Sigmal

mioduiated ASK

Fig.2

Procedure
ASK modulator:

Open the PSPICE/MULTISIM software.

Select and drag the required components from the library.

Set appropriate values

Make the connections according to the circuit diagram.

Run the simulation.

Apply a square wave message signal of 500 Hz of 10VP-P

Apply a sine wave carrier signal of 50 kHz of 5VP-Pamplitude.

ObserveASK modulated waveform at the emitter of transistor and note down the amplitude and
frequency values.

9. Plot the waveforms of message signal, carrier signal and ASK modulated signal with correct
scaling on graph sheet.

NN E
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ASK demodulator:

1. Apply ASK modulated output to the envelop detector circuit.
Observe ASK demodulated waveform at the IC MAX 232 pin number 12 and note down the
amplitude and frequency values.

3. Compare ASK demodulated waveform with input message waveform.

4. Plot the waveform of ASK demodulated signal with correct scaling on graph sheet.

Observations:

Parameter Message signal Carrier ASK modulated ASK
signal signal demodulated
signal

Amplitude (v)

Frequency(Hz)

Time period(sec)

Graphs

Carrier
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PROCEDURAL PRECAUTIONS:

Disconnect all the equipment from mains before making connections
Connect the circuit as per the circuit diagram and check for polarity
Get the connections checked by the concerned staff member
Calibrate the CRO for getting accurate result

Ensure that there are no loose connections

Capacitor should be connecting with proper polarity

IC’s should be connecting according to their pin description

Calibrate the RPS for getting accurate result.

B. SAFETY PRECAUTIONS:

Never work on a circuit while power is applied.

Do not connect power to a circuit until the circuit is finished and you have carefully checked
your work.

If you smell anything burning, immediately disconnect the power and examine your circuit
to find out what went wrong.

Keep your work area dry.



4.16.EXPERIMENTAL METHODOLOGY

4.16.FSK USING PSPICE

SIMULATION OF FSK Modulation and Demodulation

1. Description

The setup this experiment requires the following equipment

Name Specification/range | Quantity Purpose
A computer with 1 To develop the circuit
PSPICE/MULTISIM
application
CRO 0-30MHz 1 To observe the corresponding
waveforms
CR O Probes 1X 2 To make interconnection between
test points and CRO
Patch Chords - 10 To make connections in Trainer Kit.
2.Circuit Diagram :
FSK Modulation :
FSK Modulator
Input FSK
DATA Modulated
signal signal
Carrier Signal
(Sine Wave)
FSK Demodulation :
F5K
Modulated Demodulated
Signal FSK Demodulator —— DATA
signal
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3.Theory

Frequency-shift keying (FSK) is a frequency modulation scheme in which digital
information is transmitted through discrete frequency changes of a carrier signal.l! The
technology is used for communication systems such astelemetry, weather
balloon radiosondes, caller ID, garage door openers, and low frequency radio transmission in
the VLF bands. The simplest FSK is binary FSK (BFSK). BFSK uses a pair of discrete frequencies to
transmit binary (Os and 1s) information. With this scheme, the "1" is called the mark frequency

and the "0" is called the space frequency.

4.Procedure

FSK Modulation :

Open the PSPICE/MULTISIM software.

Select and drag the required components from the library.

Set appropriate values

Make the connections according to the circuit diagram.

Run the simulation.

Switch ON the power supply of trainer Kit.

Check the wave forms of DATA and Carrier signals (also set required frequency and amplitude) using

CRO.
Give the Connections as per the circuit diagram given.

NoupsrwNe

%

9. Observe the Modulated signal at corresponding point using CRO.

FSK Demodulation :

1. Connect FSK Modulated output to FSK demodulator input.
2. Observe the DATA signal at the corresponding output terminal using CRO.

3. Verify that the received DATA signal is same as transmitted one.


https://en.wikipedia.org/wiki/Frequency_modulation
https://en.wikipedia.org/wiki/Carrier_signal
https://en.wikipedia.org/wiki/Frequency-shift_keying#cite_note-1
https://en.wikipedia.org/wiki/Telemetry
https://en.wikipedia.org/wiki/Radiosonde
https://en.wikipedia.org/wiki/Caller_ID
https://en.wikipedia.org/wiki/Garage_door_opener
https://en.wikipedia.org/wiki/Very_low_frequency
https://en.wikipedia.org/wiki/Binary_numeral_system

4.16.EXPERIMENTAL METHODOLOGY

5.0bservations

Modulation:

4.16.FSK USING PSPICE

Amplitude : volts
Input DATA signal TimePeriod : Sec
Frequency : Hz
Amplitude : volts
TimePeriod : Sec
Frequency : Hz
Carrier Signal
Amplitude : volts
TimePeriod : Sec
For ‘0’ data input
Modulated Signal Frequency : Hz
TimePeriod : Sec
For ‘1’ data input
Frequency : Hz




4.16.EXPERIMENTAL METHODOLOGY

Demodulation :

4.16.FSK USING PSPICE

Demodulated DATA signal

Amplitude : volts
TimePeriod : Sec
Frequency : Hz

6.Graphs:

Input

D_ATA | E Logi1 Logic0 I Logicl |
Signal ¢

Carrier
Signal

FSK ?
Modulated
Signal ﬁ;t

Demodulated

D_ATA IF Logk1 I Logicl | Logicl |
Signal <"
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7.Calculations :

e Amplitude (peak to Peak ) = No.of Vertical Divisions X volts/div

Amplitude (peak to Peak)
2

e Peak Amplitude =

e Time Period = No.of Horizontal divisions X Time/div

1
* Frequency = reriod

10. Precautions:
1. Handling the computer system properly.
2. Select the appropriate components from the library
3. Connections should be proper.



UNIT TEST -l
Model Question Paper (C-20)

EC-309 Analog and Digital Communication Systems Lab
TIME: 3 hours Total Marks: 60

Instructions: (1) Any one full question of the following shall be allotted to the students on lottery

basis.
(2)All the questions are competency based and are for assessing the candidate’s

psychomotor skills
(3) Underpinning knowledge shall be assessed through vivavoce -6 M

1. A. Identify the major sections in the FM trainer board.  9M (Co1)
B. Make the connections on the trainer board to observe the PCM waveform on

CRO. 10 M (CO2)

C. Observe the AM waveform and calculate percentage of modulation using

CRO 30M (co1)

2. A. Identify the major sections in the PAM trainer board. 9M (co1)
B. Make the connections on the trainer board to observe the ASK waveform on

CRO. 15M (CO2)

C. Observe Frequency Modulation wave forms and calculate modulation index. 30M

(co1)
3. A. Identify the major sections in the FM trainer board.  9M (Co1)

B. Make the connections on the trainer board to observe the FSK waveform on

CRO. 15M (CO2)
C. Observe Pulse Amplitude Modulation waveform on CRO. 30M (Co1)
4. A. Ildentify the major sections in the PAM trainer board. 9M (Co1)

B. Make the connections on the trainer board to observe the FSK waveform on

CRO. 15M (CO2)

C. . Observe Pulse Width Modulation and Demodulation waveforms on CRO. (C01)



A.. ldentify the major sections in the FSK trainer board. 9M (CO2)
B. Make the connections on the trainer board to observe the AM waveform on
CRO. 15M (Co1)
C. . Observe Pulse Position Modulation and demodulation waveforms on CRO.30M (CO1)
A.. ldentify the major sections in the FM trainer board. 9M (COo1)
B. Make the connections on the trainer board to observe the ASK waveform on
CRO. 15M (CO2)
C.. Observe Pulse Code Modulation and demodulation waveforms on CRO.30M (CO2)
A.. Identify the major sections in the PCM trainer board. 9M (CO2)
B. Make the connections on the trainer board to observe the PAM Demodulation
waveform on CRO. 15M (Co1)
C. . Set up FSK Modulator, demodulator and observe waveforms on CRO.30M (CO2)
A. . ldentify the components in AM trainer board. 9M (Co1)
B. Make the connections on the trainer board to observe the PAM Demodulation
waveform on CRO. 15M (Co1)

C.. Set up FSK Modulator, demodulator and observe waveforms on CRO.30M (CO2)



UNIT TEST -l
Model Question Paper (C-20)
EC-309 Analog and Digital Communication Systems Lab
TIME: 3 hours Total Marks: 60

Instructions: (1) Any one full question of the following shall be allotted to the students on lottery

basis.
(2)All the questions are competency based and are for assessing the candidate’s

psychomotor skills

(3) Underpinning knowledge shall be assessed through Viva- Voce -6M
1. A. ldentify the major sections in PSK trainer board. 9M (CO2)
B. Connect AM circuit using PSPICE. 15M (Co3)

C. Perform an experiment on TDM circuit and observe the waveforms

on CRO. 30M (CO2)
2. A.ldentify the major sections in the FDM trainer board. 9M (CO2)
B. Construct PWM circuit using PSPICE 15M (CO3)

C. Simulate ASK Modulator, demodulator circuits using PSPICE and observe waveforms on

CRO 30M (COo4)
3. A. Select and Drag the components required to construct PAM modulator from the
PSPICE Library. 9IM (CO3)
B. Make the connections on the trainer board to construct Time Division

Demultiplexing circuit. 15M (Co2)

C. Simulate FSK Modulator, demodulator circuits using PSPICE and observe waveforms on

CRO 30M (CO4)
4. A. Ildentify the major sections in the FDM trainer board. 9IM (CO2)
B. Construct PAM circuit using PSPICE 15M (Co3)

C. Simulate PSK Modulator, demodulator and observe waveforms on CRO. 30M (C02)



5.

8.

A. ldentify the major sections in the TDM demultiplexer trainer board. 9M (CO2)
B. Make the connections on the trainer board to observe the PSK demodulated
Waveform on CRO. 15M (CO2)

C. Connect a circuit to generate AM waveform using PSPICE and Determine
Modulation index. 30M (co3)

A. Select the components required to construct PAM modulator from the PSPICE
Library. 9M (CO3)

B. Make the connections on the trainer board to observe the PSK modulated

waveform and trace the waveform. 15M (CO2)

C. Connect a circuit to generate PWM waveform using PSPICE. 30M (Co3)

A. Select and drag the components required to construct FSK demodulator on the

work space using PSPICE IM (CO4)

B. Connect Frequency Division Demultiplexing circuit and observe the channel signals

on CRO. 15M (Co2)
C. Connect a circuit to generate PWM waveform using PSPICE and observe the
Waveforms. 30M (CO3)
A. Select the components required to construct ASK demodulator from the PSPICE.
oM (Cco4)
B. Connect Time Division Demultiplexing Circuit and observe the message signals at
the output 15M  (CO2)

C. Perform an experiment on FDM circuit and observe the waveforms on CRO. 30M (CO2)



END EXAMINATION
Model Question Paper (C-20)
EC-309 Analog and Digital Communication Systems Lab
TIME: 3 hours Total Marks: 60

Instructions: (1) Any one full question of the following shall be allotted to the students on lottery
basis.
(2)All the questions are competency based and are for assessing the candidate’s

psychomotor skills
(3) Underpinning knowledge shall be assessed through vivavoce -6 M

1. A. Ildentify the major sections in the FM trainer board. = 9M (Co1)
B. Make the connections on the trainer board to observe the PCM waveform on

CRO. 10M (Co2)

C. Simulate ASK Modulator circuit using PSPICE and observe waveforms 30M

(Co4)

2. A. ldentify the major sections in the PAM trainer board. 9M (Co1)
B. Make the connections on the trainer board to observe the ASK waveform on

CRO. 15M (CO2)

C. Observe Frequency Modulation wave forms and calculate modulation index. 30M

(co1)

3. A. Identify the major sections in the FM trainer board. 9IM (co1)
B. Construct PWM circuit using PSPICE 15M (Co4)

C. Observe Pulse Amplitude Modulation waveform on CRO. 30M (co1)

4. A. Ildentify the major sections in the PAM trainer board. 9M (co1)

B. Make the connections on the trainer board to observe the FSK waveform on
CRO. 15M (CO2)

C. . Observe Pulse Width Modulation and Demodulation waveforms on CRO. (C01)



5. A. Select and drag the components required for FSK modulator on workspace.9M
(Co4)
B. Make the connections on the trainer board to observe the AM waveform on
CRO. 15M (Co1)
C.. Observe Pulse Position Modulation and demodulation waveforms on CRO.30M (CO1)
6. A.. ldentify the major sections in the FM trainer board. 9M (Co1)
B. Make the connections on the trainer board to observe the ASK waveform on
CRO. 15M (COo2)
C. . Observe Pulse Code Modulation and demodulation waveforms on CRO.30M (CO2)
7. A.. ldentify the major sections in the PCM trainer board. 9M (CO2)
B. Make the connections on the trainer board to observe the PAM Demodulation
waveform on CRO. 15M (co1)
C. Set up FSK Modulator, demodulator and observe waveforms on CRO.30M (CO2)
8.  A.ldentify the components in AM trainer board. 9M (co1)
B. Make the connections on the trainer board to observe the PAM Demodulation
waveform on CRO. 15M (co1)
C. Set up FSK Modulator, demodulator and observe waveforms on CRO.30M (CO2)
9. A. Identify the major sections in PSK trainer board. 9M (CO2)
B. Connect AM circuit using PSPICE. 15M (CO3)

C. Perform an experiment on TDM circuit and observe the waveforms

on CRO. 30M (CO2)
10. A.Identify the major sections in the FDM trainer board.  9M (C0o2)
B. Construct PWM circuit using PSPICE 15M (CO3)

C. Simulate ASK Modulator circuit using PSPICE and observe waveforms 30M (CO4)



11. A. Select and Drag the components required to construct PAM modulator from the
PSPICE Library. 9M (Co3)
B. Make the connections on the trainer board to construct Time Division
Demultiplexing circuit. 15M (CO2)

C. Simulate FSK Modulator, demodulator circuits using PSPICE and observe waveforms on

CRO 30M (COo4)
12. A. Identify the major sections in the FDM trainer board. oM (Co2)
B. Construct PAM circuit using PSPICE 15M (CO3)

C. Simulate PSK Modulator, demodulator and observe waveforms on CRO. 30M (CO2)
13. A. Identify the major sections in the TDM demultiplexer trainer board. 9M (CO2)
B. Make the connections on the trainer board to observe the PSK demodulated
Waveform on CRO. 15M (CO2)
C. Connect a circuit to generate AM waveform using PSPICE and Determine
Modulation index. 30M (COo3)
14. A. Select the components required to construct PAM modulator from the PSPICE
Library. 9M (CO3)
B. Make the connections on the trainer board to observe the PSK modulated
waveform and trace the waveform. 15M (C0O2)

C. Connect a circuit to generate PWM waveform using PSPICE. 30M (Co3)

15. Identify the component used in the PWM demodulator IM (co1
B. Connect Frequency Division Demultiplexing circuit and observe the channel signals

on CRO. 15M  (CO2)



C. Connect a circuit to generate PWM waveform using PSPICE and observe the
Waveforms. 30M (CO3)
16. A. Select the components required to construct ASK demodulator from the PSPICE.
oM (Co4)
B. Connect PCM modulator Circuit and observe the message signals at
the output 15M  (CO2)

C. Perform an experiment on FDM circuit and observe the waveforms on CRO. 30M (CO2)
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