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PREFACE

This laboratory lays the foundation for the Electronics and Communication Engineering students
during second year of their course.

Circuits and components of EC Lab can be divided into two batches: Hardware & Software. In
Hardware lab, the students design, construct and test the working of analog circuits such as
transistor amplifiers, and oscillators and also pulse circuits like multivibrators and Time Base
generators. In Software, the students will execute verify the outputs of few experiments using
Multisim software. After performing all the experiments included in this Laboratory, it is hoped
the student receives good training to handle any electronic equipment available in electronics field.

Basic electronic equipment used in electronics laboratory

o Cathode Ray Oscilloscope to view and measure AC waveforms.

e Function Generator used to design, develop and to trouble shoot electronic equipments
e Regulated power supply to supply DC voltage to electronic circuits.

« Breadboard to mount the components temporarily for experimental work.
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GENERAL INSTRUCTIONS

Students are instructed to come to Electronic Circuits laboratory on time. Late comers are
not entertained in the lab.

Students should be punctual to the lab. If not, the conducted experiments will not be
repeated.

Students are expected to come prepared at home with the experiments which are going to
be performed.

Students are instructed to display their identity cards before entering into the lab.

Students are instructed not to bring mobile phones to the lab.

Any damage/loss of equipments like transformers, transistors, CRO’s etc., during the lab
session, it is student’s responsibility and penalty or fine will be collected from the student.
Students should update the records and lab observation books session wise. Before leaving
the lab the student should get his lab observation book signed by the faculty.

Students should submit the lab records by the next lab to the concerned faculty members in
the staffroom for their correction and return.

Students should not move around the lab during the lab session.

If any emergency arises, the student should take the permission from faculty member
concerned in written format.

The faculty members may suspend any student from the lab session on disciplinary
grounds.

Never copy the output from other students. Write down your own outputs.




Vision of the Institute

To be a globally recognized institution that fosters innovation, excellence, and leadership
in education, research, and technology development, empowering students to create
sustainable solutions for the advancement of society.

Mission of the Institute

To foster a transformative learning environment that empowers students to excel in
engineering, innovation, and leadership.

To produce skilled, ethical, and socially responsible engineers who contribute to
sustainable technological advancements and address global challenges.

To shape future leaders through cutting-edge research, industry collaboration, and

community engagement.

Quality Policy

The management is committed in assuring quality service to all its stakeholders, students,
parents, alumni, employees, employers, and the community.

Our commitment and dedication are built into our policy of continual quality improvement
by establishing and implementing mechanisms and modalities ensuring accountability at all

levels, transparency in procedures, and access to information and actions.




Vision of the Department

To provide quality technical education in Electronics and Communication Engineering
through research, innovation, striving for global recognition in specified domain,

leadership, and sustainable societal solutions.

Mission of the Department

e DMI1: To create a transformative learning environment that empowers students in
electronics and communication engineering, fostering excellence in technical skills and
leadership.

e DM2: To drive innovation through research, deliver a transformative education grounded
in ethical principles, and nurture the development of professionals

e DMa3: To cultivate strong industry partnerships, and engaging actively with the community

for societal and technological progress.

Program Educational Objectives (PEO)

PEO 1: Have successful careers in Industry.
PEO 2: Show excellence in higher studies/ Research.

PEO 3: Show good competency towards Entrepreneurship.

Program Outcomes (POs)

Engineering Graduates will be able to:
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.
2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.
3. Design/development of solutions: Design solutions for complex engineering problems and

design system components or processes that meet the specified needs with appropriate
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consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and sustainability: Underst and the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need

for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader

in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project management and finance: Demonstrate knowledge and underst and ing of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage

in independent and life-long learning in the broadest context of technological change.

Program Specific Outcomes (PSOs)

1. Analyze and design analog & digital circuits or systems for a given specification and function.

2. Implement functional blocks of hardware-software co-designs for signal processing and

communication applications.




After successful completion of the course, Students will be able to:

CO No

Course Outcomes

Knowledge Level
(Bloom’s

Taxonomy)

CO1

Review transistor operation at high frequencies based on an understanding
of multistage amplification, feedback, and its performance.

L4 (Analyze)

Acquire a deep understanding of oscillator theory, focusing on both RC

CO 2 [and LC oscillators and their stability along with applications in electronic | L2(Understand)
Ssystems.

co 3 [Evaluate the performance of power and tuned amplifiers, by considering L5(Evaluate)
Q-factor, frequency response.
Design and test monostable, bistable, and a stable multivibrators,

CO 4 fincluding Schmitt triggers, for pulse and waveform generation in digital L6(Create)

circuits.

CO5

Comprehend the general features and methods of transistor-based

generating time base waveforms, for improving linearity.

L2 (Understand)

Justifications for CO - PO Mapping:

Course
Outcomes Justification for mapping (Students will be able to)
(COs)

POs/
PSOs

No. of key
competencies

Problem or opportunity identification
Problem statement and system definition

PO? Information and data collection

Hwbn e

/Implementation

Solution development or experimentation

including environmental and sustainability limitations,
health and safety and risk assessment issues;

CO1 PO3 | 2. Use creativity to establish innovative solutions;

Understanding of the requirement for engineering
activities to promote sustainable development.

1. Investigate and define a problem and identify constraints

1. Knowledge of characteristics of particular materials,
equipment, processes, or products;

PO 2. Workshop and laboratory skills;

can be applied (example, operations and management,

technology development, etc.)

3. Understanding of contexts in which engineering knowledge

PO5 | 1. Computer software / simulation packages / diagnostic




equipment / technical library resources / literature search
tools.

PSO1 (1. Analyze response of a circuit or system
pso2 |L. Implement Operational block diagrams
po1 [ Scientific principles and methodology
2. Mathematical principles
1. Problem or opportunity identification
2. Problem statement and system definition
3. Problem formulation and abstraction
PO2 #4. Information and data collection
5. Experimental design
6. Solution development or experimentation
Implementation.
1. Investigate and define a problem and identify constraints
CO2 including environmental and sustainability limitations, health
po3 @nd safety and risk assessment issues; _
2. Use creativity to establish innovative solutions;
3. Understanding of the requirement for engineering
activities to promote sustainable development;
1. Computer software / simulation packages / diagnostic
FOB equipment / technical library resources / literature search tools.
1. Analyze response of a circuit or system
. Design of a circuit or system for a given specifications
1. Implement Operational block diagrams
. Applications of a circuit or system
PO1 [1. Scientific principles and methodology
1. Problem or opportunity identification
PO2 2. Problem statement and system definition
3. Problem formulation and abstraction
1. Investigate and define a problem and identify constraints
including environmental and sustainability limitations, health
and safety and risk assessment issues;
PO3 2. Knowledge and understanding of commercial and
CcO3 economic context of engineering processes; _
3.  Knowledge of management techniques which may be
used to achieve engineering objectives within that context.
1. Computer software / simulation packages / diagnostic
POS | equipment / technical library resources / literature search tools.
1. Analyze response of a circuit or system
PSO1
1. Implement Operational block diagrams
PSO2
1. Problem or opportunity identification
2. Problem statement and system definition
CO4 PO2 3. Information and data collection
4.

Solution development or experimentation
Implementation
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1. Knowledge of characteristics of particular materials,
equipment, processes, or products;
2. Workshop and laboratory skills;

PO4 3. Understanding of contexts in which engineering knowledge
can be applied (example, operations and management,
technology development, etc.).

1. Computer software / simulation packages / diagnostic

POS | equipment / technical library resources / literature search tools.
1. Analyze response of a circuit or system

PSO1
1. Implement Operational block diagrams

PSO2
1. Problem or opportunity identification

PO? 2. Problem statement and system definition
3. Problem formulation and abstraction
4. Information and data collection
1. Knowledge of characteristics of particular materials,
equipment, processes, or products;

PO4 2. Workshop and laboratory skills; _

3. Understanding of contexts in which engineering knowledge
can be applied (example, operations and management,

Co technology development, etc.).
1. Computer software / simulation packages / diagnostic

PO5 |equipment / technical library resources / literature search
tools.

1. Analyze response of a circuit or system

PSO1 o Design of a circuit or system for a given specifications
1. Implement Operational block diagrams

PSO2
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Percentage of Key Competencies for CO — PO Mapping:

Program
Specific
: Outcomes
Course Program Outcomes (POs) / Number of Vital (PSOs) /
Outcom ARG Number of
es(COs) Vital Features
1 2 3 4 5 6| 7 | 8 |9 10 | 11| 12 1 2
3 10| 10|11 1 5/ 3 | 3 |12 5 | 12| 8 2 2
COo1
40 | 30 27 | 100 50 50
co2 66 60 | 30 100 100 100
cos 33 30 | 30 100 50 50
co4 40 | 30 100 50 50
cos 40 27 | 100 100 50

Course Articulation Matrix (CO - PO / PSO Mapping):

COs and POs and COs and PSOs on the scale of 0 to 3, 0 being no correlation, 1 being the low
correlation, 2 being medium correlation and 3 being high correlation.

0-0sC<5% —No correlation; 2 — 40 % <C< 60% —Moderate.
1-5<C<40% — Low/ Slight; 3 —-60% < €< 100-% — Substantial /High
Program
83 ::.: Zsren Program Outcomes (POs) OS(LEEE%ES
es(COs)
1 2 3 4 5 6 7 8 9|10 11 12 1 2
COo1 2 1 1 3 2 2
CO 2 3 3 1 3 3 3
CO3 1 1 1 3 2 2
CO4 2 1 3 2 2
COBE 2 11]3 3 2
TOTAL 4 10 4 1 |15 12 11
AVERAGE 2 2 1 05 | 3 24 2.2
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Course Objectives:

The students will try to learn

e Single stage and multi stage amplifiers
The feedback amplifiers and oscillators through simulation.
Frequency response of Power Amplifiers
The Implementation of circuits for linear and nonlinear wave shaping
The characteristics of different multivibrators
Course Outcomes:

After successful completion of the course, students shall be able to
e Review transistor operation at high frequencies based on an understanding of multistage
amplification, feedback, and its performance.

e Acquire a deep understanding of oscillator theory, focusing on both RC and LC oscillators
and their stability along with applications in electronic systems.

e Evaluate the performance of power and tuned amplifiers, by considering Q-factor,
frequency response.

e Design and test monostable, bistable, and a stable multivibrators, including Schmitt
triggers, for pulse and waveform generation in digital circuits.

e Comprehend the general features and methods of transistor-based generating time base
waveforms, for improving linearity.

LIST OF EXPERIMENTS:
Experiments marked with * has to be designed, simulated and verify in hardware laboratory.
1. Two Stage RC Coupled Amplifier(*).
Cascade amplifier Circuit/ Darlington Pair Circuit (*).
Current Shunt Feedback amplifier Circuit(*).
Voltage Series Feedback amplifier Circuit (*).
RC Phase shift Oscillator Circuit (*).
Hartley and Colpitt’s Oscillators Circuit(*).
Class A power amplifier(Transformer less) (*).
Class B Complementary symmetry amplifier (*).
Single Tuned Amplifier Circuit(*).
. Monostable Multivibrator(*).
. Bistable Multivibrator(*).
. Astable Multivibrator(*).
. Schmitt Trigger using transistor(*).

© ©® N gD

[ O Y
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14. The output voltage waveform of Miller Sweep Circuit.
15. The output voltage waveform of Bootstrap Time Base Generator.
NOTE: Minimum of 12 experiments to be conducted

14




COURSE STRUCTURE, OBJECTIVES & OUTCOMES

COURSE STRUCTURE
Level Credits Periods/week Prerequisites
uG 1 3 Entire subject of
Electronic Devices and
Circuits.

Evaluation Scheme:

MID (Internal Lab) Semester Test 20 marks

Day to day evaluation 20 marks

End Semester Lab external Examination 60 marks

The end semester examination shall be conducted with an external examiner and internal

examiner.

The external examiner shall be appointed by the principal / Chief Controller of examinations.

Course Objectives:
The students will try to learn

Single stage and multi stage amplifiers

The feedback amplifiers and oscillators through simulation.
Frequency response of Power Amplifiers

The Implementation of circuits for linear and nonlinear wave shaping
The characteristics of different multivibrators

Course Outcomes:

After successful completion of the course, students shall be able to

Review transistor operation at high frequencies based on an understanding of multistage
amplification, feedback, and its performance.

Acquire a deep understanding of oscillator theory, focusing on both RC and LC oscillators
and their stability along with applications in electronic systems.

Evaluate the performance of power and tuned amplifiers, by considering Q-factor,
frequency response.

Design and test monostable, bistable, and a stable multivibrators, including Schmitt
triggers, for pulse and waveform generation in digital circuits.

Comprehend the general features and methods of transistor-based generating time base
waveforms, for improving linearity.
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INDEX

S. No Name of the Experiment Page No:
1 Two Stage RC Coupled Amplifier. 17-25
2 |Cascade Amplifier Circuit/ Darlington Pair Circuit. 26-40
3 (Current Shunt Feedback Amplifier. 41-47
4 Noltage Series Feedback Amplifier. 48-56
5 |RC Phase Shift Oscillator using Transistors. 57-62
6 [Hartley and Colpitt’s Oscillator Circuit. 63-75
7 Class A Power Amplifier (Transformer less). 76-82
8 (Class B Complementary Symmetry Amplifier. 83-89
9 [Single tuned amplifier circuit. 90-95
10 |Design a Monostable Multivibrator. 96-102
11 Design a Bistable Multivibrator. 103-109
12 Design a Astable Multivibrator. 110-117
13 Schmitt Trigger using transistor. 118-124
14 The output voltage waveform of Miller Sweep Circuit. 125-128
15 [The output voltage waveform of Bootstrap Time Base Generator. 129-132
16 Cascode Amplifier circuit. 133-140
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ANALOG AND PULSE CIRCUITS LAB

EXP NO:1

TWO STAGE RC COUPLED AMPLIFIER (Software)

PRELAB:

agrwbE

OBJECTIVE:

Study the purpose of using multistage amplifiers.

Learn the different types of coupling methods.

Study the effect of cascading on Bandwidth.

Identify all the formulae you will need in this Lab.

Study the procedure of using Multisim tool (Schematic & Circuit File).

1. To simulate the Two Stage RC Coupled Amplifier in Multisim and study the transient and

frequency response.

2. To determine the phase relationship between the input and output voltages by performing

the transient analysis.

3. To determine the maximum gain, 3dB gain, lower and upper cutoff frequencies and
bandwidth of Two Stage RC Coupled Amplifier by performing the AC analysis.
4. To determine the effect of cascading on gain and bandwidth.

SOFTWARE TOOL: Multisim 13.0

APPARATUS:
1.Regulated power supply

Function generator

CRO

Transistor (BC 107 or 2N2222)
Resistors (5K€Q,47 KQ,2 KQ, ,1
KQ)

Resistor (10 KQ)

Capacitors (10 pF, 1 pF)

Bread Board

Connecting wires

orwmn

©ooNo?

1 No.

1 No.
1 No.
2 No.

2 No. each
4 Nos.
2,3No. each
1 No.

DEPARTMENT OF ECE
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ANALOG AND PULSE CIRCUITS LAB

CIRCUIT DIAGRAM:

RS B2 RS
22kQ
R4 10kQ 3 1kQ
3
3150kQ 1 c2 cs xscl
_._} S i
+ +1\
10pF Q2 10pF CH ut
o o ¥
R3 ——1 o
AN Y ' A g
"7 BC107BP @ 8
V10kQ 10pF BC107BP 1 —
50mVrms . 22209
1kHz R6 4 és.em J >
0° 22kQ 3 ca
> R7 | c3 R0+l 100
fzzon Tloom: 2200 ']—

Fig: 1.a Two Stage RC Coupled Amplifier Circuit Diagram

THEORY:

An amplifier is the basic building block of most electronic systems. Just as one brick does
not make a house, a single-stage amplifier is not sufficient to build a practical electronic system.
The gain of the single stage is not sufficient for practical applications. The voltage level of a signal
can be raised to the desired level if we use more than one stage. When a number of amplifier
stages are used in succession (one after the other) it is called a multistage amplifier or a cascade
amplifier. Much higher gains can be obtained from the multi-stage amplifiers. In a multi-stage
amplifier, the output of one stage makes the input of the next stage. We must use a suitable
coupling network between two stages so that a minimum loss of voltage occurs when the signal
passes through this network to the next stage. Also, the dc voltage at the output of one stage should
not be permitted to go to the input of the next. If it does, the biasing conditions of the next stage
are disturbed.

Figure shows how to couple two stages of amplifiers using RC coupling scheme. This is
the most widely used method. In this scheme, the signal developed across the collector resistor Rc
(R2)of the first stage is coupled to the base of the second stage through the capacitor Cc.(C2) The
coupling capacitor blocks the dc voltage of the first stage from reaching the base of the second
stage. In this way, the dc biasing of the next stage is not interfered with. For this reason, the
capacitor Cc (C2)is also called a blocking capacitor.

As the number of stages increases, the gain increases and the bandwidth decreases.
RC coupling scheme finds applications in almost all audio small-signal amplifiers used in record
players, tape recorders, public-address systems, radio receivers, television receivers, etc.

DEPARTMENT OF ECE 18




ANALOG AND PULSE CIRCUITS LAB

PROCEDURE:

1. Open Multisim Software to design Two stage RC coupled amplifier circuit

Select on New editor window and place the required component CS amplifier on the circuit
window.

Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO

Indicate the node names and go for AC Analysis with the output node

Observe the Transient response and Ac Analysis for the first stage and second stage
separately and draw the magnitude response curve

7. Calculate the bandwidth of the amplifier

N

©o 0 hw

OBSERVATIONS/GRAPHS:

TRANSIENT RESPONSE:

two stage rc
Transient Analysis
1500 7

100p -
= s0p
L]
& 0
=
::C: —0H \MA//
-100p 4 :
J150p
0 2500 00 750p 1
Time (=)

Fig 1.b: Transient response of First stage in Two stage RC coupled amplifier

two stage rc

Transient Analysis
20m 7

10m

: ~

-10m 4

Voltage (V)

-20m 4

-30m

0 2500 S00p 750p L
Time (=)

Fig 1.c: Transient response of second stage in Two stage RC coupled amplifier
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ANALOG AND PULSE CIRCUITS LAB

FREQUENCY RESPONSE:

two stage rc
AC Analysis
2307
STTE
g 1301
PE 1
&30 /
0 i i
= -3u
o 3007
< 10
w0
g -100]
A a0 : : : : .
1 100 10k 1M 1008 10¢
Frequency (He)
Fig 1.d: Frequency response of Two stage RC coupled amplifier
RESULTS :

1. From the transient analysis, it is observed that,

2. From the frequency response curve the following results are calculated.
3. From the AC response, it is observed that,

S. No. |Parameter Value
1 Max. Gain in dB

2 3dB Gain

3 Lower Cutoff Frequency

4 Upper Cutoff Frequency

5 Bandwidth of | stage

6 Bandwidth of 2 stage

DEPARTMENT OF ECE




ANALOG AND PULSE CIRCUITS LAB

EXPT NO :1

TWO STAGE RC COUPLED AMPLIFIER (Hardware)

AIM: -

1. Plot the frequency response of a Two Stage Amplifier.

2. Calculate gain.

3. Calculate bandwidth.

COMPONENTS & EQUIPMENTS REQUIRED: -

S.No [Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 1
(c) Capacitors 10 F 2
100 F 1
(d) Resistors 100 ,470 1
4.7K ,8.2k 1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4, Connecting wires 5A 4

CIRCUIT DIAGRAM:

R3

vce
T 12v

R5

éR4 £10kﬂ

150kQ 3 c2

b s

AA%
V10kQ

50mVrms
1kHz
0°

i)

10uF BC107BP

éRe ‘
3220 R7 +l c3
2200 T100uF

R2

ézzm RS

s 1kQ
>

C5

I(

10uF Q2 10uF

BC107BP

R9
és.ekn <
G

R0  +

-

ca
100pF

L

Fig: 1.e: circuit diagram of Two Stages RC coupled amplifier

R1

220Q
<

CRO out put

i
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21




ANALOG AND PULSE CIRCUITS LAB

PROCEDURE :

1. Connect the circuit diagram as shown in figure.

2. Adjust input signal amplitude in the function generator and observe an amplified voltage
at the output without distortion.

3. By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to
1MHz in steps as shown in tabular column and note the corresponding output voltages.

PRECAUTIONS:

Avoid loose connections and give proper input Voltage

TABULAR COLUMN:

Input = 50mV
Frequency(in Output Voltage (Vo) | Gain Av=Vo/Vi Gain(in dB)
Hz) =20log10(Vo/ Vi)
With Without | With Without [ With Without
feedback |feedback | feedback |feedback |feedback feedback
20
40
80
100
1K
10k
50k,100K
1M
RESULT: -
1. Frequency response of Two stage RC coupled amplifier graph is plotted.
2. Gain = dB (maximum).
3. Bandwidth= fu--fL = Hz. At stage |
4. Bandwidth= fu--fL = Hz. At stage 2
EXPECTED GRAPH:

20 log(V2/V1)dB

]

>

fL fu —>¢

Fig: 1.f: Expected waveform of Two Stages RC coupled amplifier
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ANALOG AND PULSE CIRCUITS LAB

VIVA QUESTIONS:

P wbhpE

19.

20
21

22
23
24

Why do you need more than one stage of amplifiers in practical circuits?
What is the effect of cascading on gain and bandwidth?
What happens to the 3dB frequencies if the number of stages of amplifiers increases?
Why we use a logarithmic scale to denote voltage or power gains, instead of using the
simpler linear scale?
What is loading effect in multistage amplifiers?
What is the necessity of cascading?
What is 3dB bandwidth?
Why RC coupling is preferred in audio range?
Which type of coupling is preferred and why?
. Explain various types of Capacitors?
. What is loading effect?
. Why it is known as RC coupling?
. What is the purpose of emitter bypass capacitor?
. Which type of biasing is used in RC coupled amplifier?
. What is difference between Amplifier and Attenuator?
. Which Amplifier will amplify voltage and current?
. What are the advantages over single stage amplifier?
. What are the classifications of multistage amplifiers?
What are the different BJT multistage amplifier configurations?

. Define cut off frequency?
.What Is the pin configuration on bread board used in the lab?

.What is two stages RC coupled amplifier?
. Which type of coupling is preferred and why?
. Explain various types of Capacitors?

25.What is two stages RC coupled amplifier?

26.
27.
28.
29.
30.

Plot the frequency response of BC 107 amplifier with C1 =5 pF.

Plot the frequency response of BC 547 amplifier with C2 = 5 puF with i/p.
Plot the frequency response of BC 2N2222 amplifier with R1 = 4.1 K,

Plot the frequency response of BC 107 amplifier with R2 = 9.4 K i/p.

Plot frequency response of BC 107 amplifier R1 = 4.1 K, R2 = 9.4 K with i/p.

DEPARTMENT OF ECE
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ANALOG AND PULSE CIRCUITS LAB
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EXERCISE PROBLEMS:

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of amplifier with C2 =5 pF, i/p.

Plot the frequency response of BC 107 amplifier with R1 = 4.1 K.

Plot the frequency response of BC107 amplifier with R2 = 9.4 K i/p.

Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with i/p.

Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.

Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.

Plot the frequency response of BC 107 amplifier with R1 = 2.1 K.

Plot the frequency response of BC 10 7amplifier with R2 = 5.4 K i/p.

Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.
Plot the frequency and amplitude response of BC 107amplifier with C1 = 2 puF.
Plot the frequency response of amplifier with C2 = 2 pF, i/p.

Plot the frequency response of BC 107 amplifier with R1 = 2.1 K.

Plot the frequency response of BC 107 amplifier with R2 = 2.4 K i/p.

Plot frequency response of R1 = 2.1 K, R2 = 9.4 K with i/p

DEPARTMENT OF ECE
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ANALOG AND PULSE CIRCUITS LAB

APPLICATIONS:

1.

They are widely used as voltage amplifiers (ie. In the initial stages of public address
systems) because of their excellent audio-fidelity over a wide range of frequency. However
because of poor impedance matching this type of coupling transistor circuits is rarely
employed in final stages impedance matching voltage amplifier in initial stage of public
addressing system.

. To increase the power gain, high input impedance, low output impedance, and increase the

weaken signal.

To increase the power gain, high input impedance, low output impedance, and increase the
weaken signal.

In a two stage RC coupled amplifier, the two transistors are identical and a common power
supply is used. The input is provided to the first stage of the amplifier where it is amplified
and this output is used as input for the second stage.

This is amplified once again by the other transistor in the second stage and the final output
is obtained.

There will be a 180 degree phase shift after the first stage amplification which is nullified
by the 180 degree phase shift of the second stage amplification. Thus, we obtain an output
which is an amplified signal of the input and is in phase with the input signal.
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EXP NO 2: CASCADE AMPLFIER CIRCUIT /DARLINGTON PAIR CIRCUIT

EXPT NO: 2.A

CASCADE AMPLIFIER (Software)

AIM: To study the frequency response of amplifier, calculate voltage gain and bandwidth from

the response.

APPARATUS:
1.Regulated power supply

2.Function generator

3.CRO

4.Transistor (BC 547BG or
2N2222)

5.Resistors (22KQ,1.2KQ
4.7K€,300Q)

6.Capacitors (0.1 pF, 4.7 uF)
7.Bread Board

8.Connecting wires

SOFTWARE USED: Multisim V13.0

CIRCUIT DIAGRAM:

1 No.

1 No.
1 No.

2 No.
2 No. each

2,1No. each
1 No.

Fig: 2A.a Cascade Amplifier circuit diagram

DEPARTMENT OF ECE

26




ANALOG AND PULSE CIRCUITS LAB

THEORY:

A cascade amplifier is a multi-stage amplifier configuration where the output of one
amplifier stage is connected to the input of the next stage. This arrangement is used to achieve a
higher overall gain than what a single stage could provide. Each stage typically consists of a
common-emitter or common-source configuration in the case of BJTs or MOSFETSs,
respectively. The main advantage of cascading amplifier stages is the multiplication of individual
stage gains, allowing for significant amplification of weak signals. Additionally, cascade
amplifiers improve input and output impedance matching, which enhances signal transfer
efficiency between stages. However, careful design is required to minimize issues like phase
shift, distortion, and bandwidth limitations that can arise due to the interaction between stage

PROCEDURE:

1. Switch ON the computer and open the multisim software.

2. Check whether the icons of the instruments are activated and enable.

3. Now connect the circuit using the designed values of each and every component.

4. Connect the function generator with sine wave of 50mVp-p as input at the input of

terminals of the circuit.

o

Connect the Cathode Ray Oscilloscope (CRO) to the out put terminals of the circuit.
6. Go to simulation button click it for simulation process.
7. From the CRO note the following values
1. Input voltage Vi =
2. Output voltage Vo =
3. Voltage gain Av = Vo/Vi =
4, Phase shift 6 =
8. To study the frequency response click the AC analysis, so that a screen displays the
following options

1. Start frequency

9. Assign the proper values for start frequency, stop frequency and vertical scale according
to the circuit requirements and observe the frequency response.
10. From the frequency response calculate the

maximum gain Avmax =
lower cutoff frequency (f1) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =

Higher cutoff frequency (f2) at Avmax-3dB (decibel scale) valu
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at Avmax/\2 (linear scale) =

OBSERVATIONS:

From CRO:

1.
2.
3

4.

Oscilloscope-XSC1 X

\VAVAVAVAN

AN

< >
Time Channel_A Channel_B
i; Ssfog 1.292s 123.928 mV 886.623 mV
2| 12925 123.928mV  886.623mV
T2-T1 0.000s 0.000V 0.000V Save Ext riager
Timebase Channel A Channel B Trigger
Scale: Ist/Div Scale: I 500 mV//Div Scale: |2 V/Div Edge: [£][%] E] 8| [Ext

X pos.(Div): | 0 Y pos.(Div): | 1.2 Y pos.(Div): |-1.6 Level: [g I]

[¥/T]add]| B/a |[aB | [ac] 0 lac| o0 |[oc](- 'single | [Normal | Auto [None .

Fig: 2A.b Output waveform of cascade amplifier

Input voltage Vi =

Output voltage Vo =
Voltage gain Av = Vo/Vi =
Phase shift 6 =

From Frequency response:

C
File Edit View Grﬁ Trafe 7CuirsirLegend 71:00715 Help - -
BRYXbEHEAMNGASA QRS FARY (A V[ 2BBRB =

Osdiloscope-X5C1 | Osciloscope-XSC1 | AC Analysis | Bode Plotter-X8P1 | Osciloscope-XSC1 | Bode Plotter-X8P1 | Osciloscopel * | *

Design2
AC Analysis
@
3
5, 100m
PS  Imie
1 100 10k ™ 100M 106
Frequency (Hz)
2
= 200
@
h=5
@ 0
172
£
o -200]
1 100 10k ™ 100M 10G
Frequency (Hz)
b2

Fig: 2A.c Frequency response of cascade amplifier
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1. Maximum gain Avmax =
2. Lower cutoff frequency(fl) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =

3. Higher cutoff frequency(f2) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =
CALCULATIONS:

Band width (BW) = f,—f,

RESULT:  Cascade amplifier is design with the given specifications and from observed
frequency response, gain and band width are calculated.

APPLICATION:

1. [Itis used in RF tunner.
2. Used in Amplitude Modulation.

DEPARTMENT OF ECE

29




ANALOG AND PULSE CIRCUITS LAB

3(]7311;55_]D

1kHz

EXP NO: 2.A

CASCADE AMPLIFIER (HARDWARE)

V=12V
4- 7k
56k | T
10uF H
i i 10uF
1 \l:: BC107
B ?3.3“2
1k g
" ( | \Bcio7
[}
10uF %
?4-7&:3
—-100uF

33002

CRO

Fig: 2A.d Cascade Amplifier circuit diagram
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PROCEDURE: -

1. Connect the circuit diagram as shown in figure.

2. Adjust input signal amplitude in the function generator and observe an amplified voltage
at the output without distortion.

3. By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to
1MHz in steps as shown in tabular column and note the corresponding output voltages.

PRECAUTIONS:

Avoid loose connections and give proper input VVoltage

TABULAR COLUMN :
Input Vi =50mV

Frequency(Hz)| Output voltage Vo Gain =V, /V; Gain in dB=20log(Vo /Vi)
50Hz
100Hz
1KHz
10KHz
50KHz
100KHz
500KHz
1MHz

EXPECTED GRAPH:

20 log(V2/V1)dB

]

fL fu —>¢

Fig: 2.e: Expected waveform of Cascade Amplifier

RESULT:

1. Frequency response of Cascade amplifier graph is plotted.
2. Gain = dB (maximum).
3. Bandwidth= fH--fL =
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EXP NO:2B

DARLINGTON PAIR AMPLIFIER (SOTWARE)

AIM: To study the frequency response of amplifier, calculate voltage gain and bandwidth from

the response.

APPARATUS:

1.Regulated power supply -

2.Function generator
3.CRO

4.Transistor (BC 107 or 2N2222) -
5.Resistors (57.3K€Q,3.15KQ ,

300Q,1KQ)
6.Resistor (4.7KCQ)

7.Capacitors (10 pF, 100 pF) -

8.Bread Board
9.Connecting wires

SOFTWARE USED: Multisim V13.0

CIRCUIT DIAGRAM:

1 No.

1 No.
2 No.
2 No.

1 No. each
2 Nos.
3,1No. each
1 No.

100k02

6.8k

MW,

BC107

100uF

150k

50mvy,_p

1kH=z

10042

V=12V

10uF J|=
T

Fig: 2B.a circuit diagram of Darlington pair amplifier
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THEORY:

The Darlington pair is a configuration of two bipolar junction transistors (BJTs) connected
in such a way that the current amplified by the first transistor is further amplified by the second
transistor. In this setup, the emitters of both transistors are connected together, with the collector of
the first transistor connected to the base of the second. The result is a composite transistor with a
much higher current gain (p) than a single transistor, often in the range of several thousand. This
makes the Darlington pair highly effective in applications requiring large current amplification,
such as in power amplifiers and switching circuits. However, this configuration also has a higher
base-emitter voltage drop (approximately 1.2V instead of the typical 0.6V for a single BJT) and
slower response times, which can limit its use in high-speed applications. Additionally, the
increased gain can make the circuit more susceptible to noise and instability if not properly
managed.

PROCEDURE:

1. Switch ON the computer and open the multisim software.

2. Check whether the icons of the instruments are activated and enable.

3. Now connect the circuit using the designed values of each and every component.

4. Connect the function generator with sine wave of 50mVp-p as input at the input of
terminals of the circuit.

o

Connect the Cathode Ray Oscilloscope (CRO) to the out put terminals of the circuit.
6. Go to simulation button click it for simulation process.
7. From the CRO note the following values

a. Input voltage Vi =

b. Output voltage Vo =

C. Voltage gain Av = Vo/Vi =

d. Phase shift 6 =
8. To study the frequency response click the AC analysis, so that a screen displays the
following options

a. Start frequency

b. Stop frequency

C. Vertical scale
9. Assign the proper values for start frequency, stop frequency and vertical scale according to
the circuit requirements and observe the frequency response.
10. From the frequency response calculate the

maximum gain Avmax =
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a. lower cutoff frequency (f1) at Avmax-3dB (decibel scale) value
a. at Avma/\2 (linear scale) =
b. Higher cutoff frequency (f2) at Avmax-3dB (decibel scale) value

a. at Avmax/\2 (linear scale) =

OBSERVATIONS:

From CRO :

% Dscilloscope-XSC1

JNVWVYVY

x| L]
Tirme Channel_A Channel _B
4 E|§ F063Ims 537567 My 38,700 m AL
T«
T T Save Ext. Trigger
i
Timebase — Chanpel A Channel B Trigger
Seale | 500 us/OF :j Seale [500 mWDiv | Soale [ mWOiv | Eige [F [T & |0
H position |D Y position |D ¥ position |D | Lewvel o W

[ add| piajam| | az| o foc & ac|o EJ | Type sing.| Nor. | Aute [Hane |

Fig 2B.b output waveform of Darlington Pair circuit

Input voltage Vi =

Output voltage Vo =
Voltage gain Av = Vo/Vi =
Phase shift 6 =

el NS>

From Frequency response:
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TIE]

:

Ims Sms  10ms  1ims  20ms  2ms  Ims  ¥ms  Alms

15ms EIJ\"ns

Fig 2B.c Frequency response of Darlington Pair circuit

1. Maximum gain Avmax =

Lower cutoff frequency(fl) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =

Higher cutoff frequency(f2) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =
CALCULATIONS:

Band width (BW) = f2-f1

RESULT:  Darlington pair amplifier is design with the given specifications and from observed

frequency response, gain and band width are calculated.
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EXP NO:2B

DARLINGTON PAIR CIRCUIT (HARDWARE)

AIM: To study the frequency response of amplifier, calculate voltage gain and bandwidth from the

response.

COMPONENTS & EQUIPMENTS REQUIRED: -

S.No | Device Range/Rating Qty

1. (@) DC supply |12V 1
voltage BC107 BP 2
(b) BJT 100 F,10 F 2,1
(c) Capacitors 5.6K ,10k ,22K ,,1k Each INO
(d) Resistors 220 ,

2. Signal generator 0.1Hz-1MHz 1

3. CRO OHz-20MHz 1

4, Connecting wires | 5A 4

CIRCUIT DIAGRAM:

50mw,_,

1kHz

150k 10082

BC107

V=12V

J_ 2.2k0.
10uF —l—
-+

Fig: 2B.a circuit diagram of Darlington pair amplifier
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PROCEDURE:
1. Connect the circuit as per the circuit diagram
2. Now connect the function generator to the input terminals of the amplifier circuit and keep
the input voltage constant i.e., 30 mV, 1KHz.
3. Connect the CRO to the output of the amplifier
4. By varying the input frequency from 50 Hz to 100 MHz in steps take the output voltages
from CRO.

<

o]

5. Then calculate Voltage gain Av = v

. Vv
In dB magnitude Av = 20IogV—O

6. Then plot frequency Vs gain in dB on semilog sheet.
7. From semilog sheet find bandwidth (- f.)
Band width = fy - fi

Expected Graph:

Gain

> f

fa fa Freoq.

Fig: 2B.b: Expected waveform of Darlington pair amplifier
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OBSERVATION TABLE:
Input Voltage Vin= 50 mV/(constant)

Freq Output voltage ) Gain indB =
Gain  Av= VoV
(Hz2) Vo (V) 20log(Av)

50Hz

100Hz

500Hz

1kHz

10kHz

50kHz

100kHz

500kHz

1MHz

APPLICATIONS

Power Regulators.

Audio Amplifier o/p stages.
Controlling of motors.
Display drivers.
Controlling of Solenoid.
Light and touch sensors.

ogakrwnE

RESULT: -
1. Frequency response of Darlington pair amplifier Graph is plotted.
2. Gain = dB (maximum).
3. Bandwidth= fu--fL = Hz
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VIVA QUESTIONS:

CoNO~WNE

Why the cascade amplifier provides a phase reversal?

In the dc equivalent circuit of an amplifier, how are capacitors treated?
What is the effect of bypass capacitor on frequency response?

Define lower and upper cutoff frequencies for an amplifier.

State the reason for fall in gain at low and high frequencies.

What is meant by unity gain frequency?

Define Bel and Decibel.

What do we represent gain in decibels?

Why do you plot the frequency response curve on a semi-log paper?

. Explain the function of emitter bypass capacitor Ce?

. What is the equation for voltage gain?

. What is cut off frequency? What is lower 3dB and upper 3dB cut off frequency?
. What are the applications of Case code amplifier?

. What is active region?

. What is Bandwidth of an amplifier?

. What is the importance of gain bandwidth product?

. Draw h parameter equivalent circuit of Case cade amplifier.

. What is the importance of coupling capacitors in Case cade amplifier?

. What is the importance of emitter by pass capacitor?

. What type of feedback is used in case cade amplifier?

. What are the various types of biasing a Transistor?

. What is Q point of operation of the transistor? What is the region of operation of

the transistor when it is working as an amplifier?

. Why frequency response of the amplifier is drawn on semi-log scale graph?
. If Q point is not properly selected, then what will be the effect on the output waveform?
. What are the typical values of the input impedance and output impendence of case

code amplifier?

. What is meant by unity gain frequency?

. In the dc equivalent circuit of an amplifier, how are capacitors treated?
. What is the effect of bypass capacitor on frequency response?

. Define lower and upper cutoff frequencies for an amplifier.

. State the reason for fall in gain at low and high frequencies.

. What is meant by unity gain frequency?

. What is active region?

. What is Bandwidth of an amplifier?

. What is the importance of gain bandwidth product?

. Draw h parameter equivalent circuit of Case cade amplifier.

. What is the importance of coupling capacitors in Case cade amplifier?
. What is the importance of emitter by pass capacitor?

. What type of feedback is used in case cade amplifier?

. Why the case code amplifier provides a phase reversal?

. In the dc equivalent circuit of an amplifier, how are capacitors treated?
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EXERCISE PROBLEMS:

©CooN oD RE

N e e el o o o
O WO ~NOUIDMWNIEREO

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of BC 107amplifier with C2 = 5 puF with triangular i/p.
Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.

Plot the amplitude response of BC 107 amplifier with R2 = 9.4 K triangular i/p.

Plot frequency response of BC 107 amplifier R1 = 4.1 K, Rz = 9.4 K with square i/p.

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with square i/p.

Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.

. Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.

. Plot the amplitude response of BC 10 7amplifier with R2 = 5.4 K i/p.

. Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.

. Plot the frequency and amplitude response of BC 107amplifier with C1 = 2 pF.
. Plot the frequency response of amplifier with C2 = 2 pF, i/p.

. Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.

. Plot the amplitude response of BC 107 amplifier with R2 = 2.4 K i/p.

. Plot frequency response of R1 = 2.1 K, R2 = 9.4 K with i/p.

. Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
. Plot the frequency response of BC 107 amplifier with C2 =5 pF with i/p.

. Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.
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EXP NO: 3

CURRENT SHUNT FEED BACK AMPLIFIER (SOFTWARE)

AIM: -

1. Study the concept of feedback in amplifiers.
2. Study the characteristics of current shunt feedback amplifier.
3. ldentify all the formulae will need in this experiment.

OBJECTIVE:
1. To simulate the Current Shunt Feedback Amplifier in Multisim and study the transient
and frequency response.
2. To determine the maximum gain, 3dB gain, lower and upper cutoff frequencies and
bandwidth of Current Shunt Feedback Amplifier by performing the AC analysis.

3. To determine the effect of feedback on gain and bandwidth and compare with Multisim
results.

REQUIREMENTS:

Transistor — 2n2222(2)

Resistors — as per circuit diagram
Capacitors — as per circuit diagram
RPS — 0-30V.

CRO.

Breadboard.

Connecting wires and Probes.

NoookrowdE

CIRCUIT DIAGRAM:

TVCC
12v

R2
R3 ) <1 7k?
33k? XsCl
’ C3

10uF
ég R6 — ]
10k? w
, VJQl 10pF
B Wscmmp RS l c6
Ra 2.2k? 0.001pF
5.6k? R1 o _]_
1.8k? +

—ANN—

L :

1k? 100F

100pF

4

e AAA———

1

1

Fig: 3.a Current shunt feedback Amplifier circuit diagram
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THEORY:

Feedback plays a very important role in electronic circuits and the basic parameters, such
as input impedance, output impedance, current and voltage gain and bandwidth, may be altered
considerably by the use of feedback for a given amplifier.

A portion of the output signal is taken from the output of the amplifier and is combined
with the normal input signal and thereby the feedback is accomplished.

There are two types of feedback. They are i) Positive feedback and ii) Negative feedback.
Negative feedback helps to increase the bandwidth, decrease gain, distortion, and noise, modify
input and output resistances as desired.

A current shunt feedback amplifier circuit is illustrated in the figure. It is called a series-
derived, shunt-fed feedback. The shunt connection at the input reduces the input resistance and
the series connection at the output increases the output resistance. This is a true current amplifier.

PROCEDURE:

Open Multisim Software to design Common Emitter amplifier circuit

Select on New editor window and place the required component on the circuit window.
Make the connections using wire and set oscillator (FG) frequency & amplitude.
Check the connections and the specification of components value properly.

Go for simulation using Run Key observe the output waveforms on CRO

Indicate the node names and go for AC Analysis with the output node

Observe the Ac Analysis and draw the magnitude response curve

Calculate the bandwidth of the amplifier

NG WNRE

Observations/Graphs:

e | Vbt | Pram vew | ‘.l;,_..v.:,_vi {0} \.; 8 fac
7 OMESNARIEE N\

Fig: 3.b Output waveform Current shunt feedback Amplifier
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1) Transient Response:

@' Alacilloscope. X%l 1
- s e -

]

o e i

-

T

TN

|

-

e

Tme
i

T1 sl 43085 ms
et
1 Timabasa

2 zcale [ 500 ussOb
¥ pusition | o

Channel s
15 . 205 U

Channal &

Channel_B
SoEST W

Channal B

Hewaras
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Ext Trig.
< Jil
Triggar

Srale | S0 UADI
T psition] - 1.4

Srale |20 UNADIY
¥ posminn | et

Bue  JF L[5 8=
Lewal Joo [
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Fig: 3.b Transient response of Current shunt feedback Amplifier

il) Frequency Response:

L4 (4] & ai:

(ft TR R 9 0 s ydd [ BB

AL Arclysiz ]
current_shunt feedbac_amplifier
AU Analysis
B ! {
= i
2 i
=
1% M L00M 1066
Trequency TTr)
i
£
.
=
1k 1 10 106

Frequency (Hz)

[Selectec Traze db(520/52!

Fig: 3.b Frequency response of Current shunt feedback Amplifier

RESULTS:

1. From the frequency response curve the following results are calculated:

S. No. Parameter

Value

1 Max. Gain in dB

2 3dB Gain

2. From the AC response, it is observed that,
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EXP NO:3

CURRENT SHUNT FEED BACK AMPLIFIER (HARDWARE)

AIM:

1. Plot the frequency response of a Current Shunt Feedback Amplifier.

2. Calculate gain.
3. Calculate bandwidth.

COMPONENTS & EQUIPMENTS REQUIRED:

S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 1
(c) Capacitors 10uF 2
100 uF 1
(d) Resistors 3.3KQ 5.6KQ |1
4.7KQ
,1.8KQ,10KQ 1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
Connecting wires 5A 4
CIRCUIT DIAGRAM:
VCC
lev

R3 .
337
104F 3
R6 l I
10k? 1 =1k
o1 100

C1 R2
4.7k?

XsCl

s (g
|\f»—r/‘ go

R5 C4 A w
A s
A T B [
1k 10puF
| BC107BP R8 c6
R4 )
%S.GK? $—‘ 2.2k? To.ompp
R1
C5
1.8k? +
:rLlOOuF
/ | |
|

Fig: 3.a Current shunt feedback Amplifier circuit diagram
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PROCEDURE
1. Connect the circuit diagram as shown in figure.
2. Adjust input signal amplitude in the function generator and observe an amplified voltage
at the output without distortion.
3. By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to
1MHz in steps as shown in tabular column and note the corresponding output voltages.

PRECAUTIONS:
Avoid loose connections and give proper input Voltage

TABULAR COLUMN :

Input Vi =50mV
Frequency(Hz)| Output voltage Vo Gain =V, /Vi Gain in dB=20log(Vo /Vi)
50Hz
100Hz
1KHz
10KHz
50KHz
100KHz
500KHz
1MHz
EXPECTED GRAPH:
ﬂa'laJ 3;_1
ap) ™ T
T f H — £
RESULT:
1. Frequency response of Current Shunt feedback amplifier is plotted.
2.Gain=___ dB (maximum).
3. Bandwidth= fu--fL = Hz
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VIVA QUESTIONS :

18.
19.
20.
21.
22.
23.
24,
25.

26.
217.
28.
29.
30.

State the merits and demerits of negative feedback in amplifiers.

If the bypass capacitor Ce in an RC coupled amplifier becomes accidentally open
circuited, what happens to the gain of the amplifier? Explain.

When will a negative feedback amplifier circuit be unstable?

What is the parameter which does not change with feedback?

What type of feedback has been used in an emitter follower circuit?

Define Current shunt feedback amplifier?

Draw the current shunt feedback amplifier?

When will a negative feedback amplifier circuit be unstable?

What is the parameter which does not change with feedback?

. What type of feedback has been used in an emitter follower circuit?

. Transistor when it is working as an amplifier?

. Why frequency response of the amplifier is drawn on semi-log scale graph?

. 1T Q point is not properly selected, then what will be the effect on the output waveform?
. What is active region?

. Why is common base configuration used as current buffer even though it has properties

of current amplifier?

. What does the current shunt feedback amplifier amplify? And how?
. If the bypass capacitor Ce in an RC coupled amplifier becomes accidentally open

circuited, what happens to the gain of the amplifier? Explain.
When will a negative feedback amplifier circuit be unstable?
What is the parameter which does not change with feedback?
Transistor when it is working as an amplifier?

Why frequency response of the amplifier is drawn on semi-log scale graph?

If Q point is not properly selected, then what will be the effect on the output waveform?
What is active region?
What is Bandwidth of an amplifier?
Why is common base configuration used as current buffer even though it has properties
of current amplifier?

Plot the frequency and amplitude response of BC 107amplifier with C1 = 2 puF.

Plot the frequency response of amplifier with C2 = 2 pF, i/p.

Plot the frequency response of BC 107 amplifier with R1 = 2.1 K.

Plot the frequency response of BC 107 amplifier with R2 = 2.4 K i/p.

Plot frequency response of R1 = 2.1 K, R2 = 9.4 K with i/p.

APPLICATIONS:

el A

Voltage series feedback (Af= Vo/Vs) —Voltage amplifier

Voltage shunt feedback (Af= Vo/lIs) —Trans-resistance amplifier
Current series feedback (Af= 10/Vs) -Trans-conductance amplifier
Current shunt feedback (Af= lo/Is) -Current amplifier
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EXERCISE PROBLEMS:

©WooNOO WD E

e ol
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Plot the frequency response of BC 107 amplifier with C1 =5 pF.

Plot the frequency response of BC 547 amplifier with C2 =5 pF with i/p.

Plot the frequency response of BC 2N2222 amplifier with R1 = 4.1 K,

Plot the frequency response of BC 107 amplifier with R2 = 9.4 K i/p.

Plot frequency response of BC 107 amplifier R1 = 4.1 K, R2 = 9.4 K with i/p.
Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of amplifier with C2 =5 pF, i/p.

Plot the frequency response of BC 107 amplifier with R1 = 4.1 K.

Plot the frequency response of BC107 amplifier with R2 = 9.4 K i/p.

. Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with i/p.

. Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
. Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.

. Plot the frequency response of BC 107 amplifier with R1 = 2.1 K.

. Plot the frequency response of BC 10 7amplifier with R2 = 5.4 K i/p.

. Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.
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EXP NO: 4

VOLTAGE SERIES FEED BACK AMPLIFIER (SOFTWARE)

AIM: To study the frequency response of amplifier, calculate voltage gain and bandwidth from

the response.
OBJECTIVE:

1. To simulate the Voltage series feedback Amplifier in Multisim and study the transient

and frequency response.

2. To determine the phase relationship between the input and output voltages by
performing the transient analysis.

3. To determine the maximum gain, 3dB gain, lower and upper cutoff frequencies and
bandwidth of VVoltage series feedback Amplifier by performing the AC analysis.

4. To determine the effect of cascading on gain and bandwidth.

SOFTWARE USED:
Multisim V 13.0

CIRCUIT DIAGRAM:

|
1]
2 | by L
R1
§103m §5R630n
5C1
5
1 Exl Trg
Cin %—
1 o1 Ech?BP 2 A -
4.7uF
Vin

Cc
e

-, 30mipk )
Re 4.7uF

G«)mn: R2 RL o
=~ go Z123k0 S3.5k0 1k0
4

Fig:4.a Voltage series feedback Amplifier circuit diagram
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THEORY:

A voltage series feedback amplifier is a type of feedback amplifier where a portion of the

output voltage is fed back to the input in series with the signal source. In this configuration, the
feedback is applied in such a way that it stabilizes the gain, reduces distortion, and improves the
bandwidth of the amplifier. The feedback network typically consists of resistors or a combination
of resistors and capacitors, and it is designed to ensure that the feedback voltage is proportional
to the output voltage. This negative feedback lowers the overall gain of the amplifier, but it
enhances linearity and reduces the effects of variations in transistor parameters, temperature
changes, and power supply fluctuations. Additionally, voltage series feedback improves the input
impedance of the amplifier, making it more suitable for interfacing with high-impedance sources,
while slightly lowering the output impedance, which aids in better signal transfer to the load.

PROCEDURE:
1. Switch ON the computer and open the multisim software.
2. Check whether the icons of the instruments are activated and enable.
3. Now connect the circuit using the designed values of each and every component.
4. Connect the function generator with sine wave of 50 mV p-p as input at the input of
terminals of the circuit.
5. Connect the Cathode Ray Oscilloscope (CRO) to the out put terminals of the circuit.
6. Go to simulation button click it for simulation process.
7. From the CRO note the following values
1. Input voltage Vi =
2. Output voltage Vo =
3. Voltage gain Av = Vo/Vi =
4, Phase shift 6 =
8. To study the frequency response click the AC analysis, so that a screen displays the
following options
1. Start frequency
2. Stop frequency
3. Vertical scale
9. Assign the proper values for start frequency, stop frequency and vertical scale according to

the circuit requirements and observe the frequency response.

10. From the frequency response calculate the

maximum gain Avmax =

lower cutoff frequency (f1) at Avmax - 3dB (decibel scale) value
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at Avmax/\2 (linear scale) =

Higher cutoff frequency (f2) at Avmax - 3dB (decibel scale) value

at Avmax/\2 (linear scale) =
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OBSERVATIONS:

From CRO:

. R I S R A L S N S
4| »

L]
[ Time Channel_#A Channel_B
E _j_'q 67.563 ms  -12.138 my/ 11533 mv/ E_J
> :
- pud
271 | Save Ext. Trigger
I
Timeb Channel A Channel B Trigger
Scale | 500 usiDiv | Scale | 10 m\¥Div Scale | 20 mvipin :{ Blge [F 2|7 o |
¥ position ]D ¥ position [D ¥ position |0 Level ﬂ] |F-§f_
VT add| Bealae| | AC| 0 fOC & Ac| 0 JOC -| 5| Type Sing.| Nor.| Auto [[None

Fig: 4b Output waveform of voltage series feedback Amplifier

1. Input voltage Vi =

2. Output voltage Vo =

3. Voltage gain Av = Vo/Vi =
4. Phase shift 6 =

From Frequency response:

. AC Analysi
voltage series Vi6)
! x1 8.7458k
AC Analysis o1
X2 9.07141
v2 978.4763m
o clx 9.06261
E dy 62.22631
._1 1/dx 110.3436n
B 1/dy 16.0704k
S 100m min x 1.0000
- max x 10.0000G
min vy 24.7130m
10m max v 997.3895m
= o ‘ offset| x 0.0000
0k ] 0o
l 10k IM 1000 offset|y 0.0000
Frequency (Hz)

Fig:4.c Frequency response of VVoltage series feedback Amplifier
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RESULT: -

=

Maximum gain Avmax =

N

Lower cutoff frequency(fl) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =

w

Higher cutoff frequency(f2) at Avmax-3dB (decibel scale)

value at Avmax/\2 (linear scale) =

APPLICATIONS:

Voltage series feedback (A= Vo/Vs) —Voltage amplifier.

Voltage shunt feedback (A= Vo/Is) —Trans-resistance amplifier.
Current series feedback (A= l0/Vs) -Trans-conductance amplifier.
Current shunt feedback (A= l0o/1s) -Current amplifier.

o
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EXPT NO: 4

VOLTAGE SERIES FEED BACK AMPLIFIER (HARDWARE)

AIM: To study the frequency response of amplifier, calculate voltage gain and bandwidth from

the response.

APPARATUS :

S.No | Device Range/Rating | QTY

1. (a) DC supply voltage |12V 1

(b) Transistor BC107 1

(c) Capacitors 4.7 uF 2

(d) Resistors 100KQ ,500Q |1

3.5KQ ,1KQ 1

2. Signal generator 0.1Hz-1MHz 1

3. CRO OHz-20MHz 1

4, Connecting wires 5A 4

CIRCUIT DIAGRAM:

X5C1

5
1 % il T
Ci 7
in a1 x wt

| [ BC1o7ep

Vin

3 Cc
3, 30mVpk - Jli!_F
C’\«)ﬂqHz R2 Re *-'M RL 0
= o T123k0 T3.5Kk0 k0
1

Fig: 4.e: Voltage series feedback Amplifier circuit diagram
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PROCEDURE: -

1.Connect the circuit diagram as shown in figure.

2.Adjust input signal amplitude in the function generator and observe an amplified voltage
at the output without distortion.

3.By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to

1MHz in steps as shown in tabular column and note the corresponding output voltages.

PRECAUTIONS:

Avoid loose connections and give proper input VVoltage

TABULAR COLUMN :

Input Vi =50mV

Frequency(Hz)

Output voltage Vo

Galn :VO /V|

Gain in dB=20log(Vo /Vi)

50Hz

100Hz

1KHz

10KHz

S0KHz

100KHz

500KHz

1MHz

RESULT: -

3. Frequency response of Voltage series feedback Amplifier graph is plotted.
dB (maximum).
5. Bandwidth= fu--fL =

4. Gain =

Hz.
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VIVA QUESTIONS:

18.
19.
20.
21.
22.
23.
24,

25.
26.
217.
28.
29.
30.

State the merits and demerits of negative feedback in amplifiers.

If the bypass capacitor Ce in an RC coupled amplifier becomes accidentally
open circuited, what happens to the gain of the amplifier? Explain.

When will a negative feedback amplifier circuit be unstable?

What is the parameter which does not change with feedback?

What type of feedback has been used in an emitter follower circuit?

Define voltage series feedback amplifier?

Draw the voltage series feedback amplifier?

When will a negative feedback amplifier circuit be unstable?

What is the parameter which does not change with feedback?

. What type of feedback has been used in an emitter follower circuit?

. Transistor when it is working as an amplifier?

. Why frequency response of the amplifier is drawn on semi-log scale graph?

. 1T Q point is not properly selected, then what will be the effect on the output waveform?
. What is active region?

. Why is common base configuration used as current buffer even though it has

properties of current amplifier?

. What does the current shunt feedback amplifier amplify? And how?
. If the bypass capacitor Ce in an RC coupled amplifier becomes accidentally

open circuited,

What happens to the gain of the amplifier? Explain.
Transistor when it is working as an amplifier?

Why frequency response of the amplifier is drawn on semi-log scale graph?

If Q point is not properly selected, then what will be the effect on the output waveform?
What is active region?
What is Bandwidth of an amplifier?

Plot the amplitude response of BC 10 7amplifier with R2 = 5.4 K i/p.

Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.
Plot the frequency and amplitude response of BC 107amplifier with C1 = 2 puF.
Plot the frequency response of amplifier with C2 = 2 pF, i/p.

Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.

Plot the amplitude response of BC 107 amplifier with R2 = 2.4 K i/p.

Plot frequency response of R1 = 2.1 K, R2 = 9.4 K with i/p.

EXERCISE PROBLEMS:

N ks WONRE

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of BC 107amplifier with C2 = 5 pF with triangular i/p.
Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.

Plot the amplitude response of BC 107 amplifier with R2 = 9.4 K triangular i/p.

Plot frequency response of BC 107 amplifier R1 = 4.1 K, R2 = 9.4 K with square i/p.
Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of amplifier with C2 =5 uF, triangular i/p.

Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.
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9. Plot the amplitude response of BC107 amplifier with R2 = 9.4 K triangular i/p.
10. Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with square i/p.

11. Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
12. Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.

13. Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.
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EXPT NO: 5

RC PHASE SHIFT OSCILLATOR (Software)

PRELAB:

1. Study the different types of oscillator and their conditions.
2. ldentify all the formulae you will need in this Lab.

OBJECTIVE:

1. To simulate RC phase shift oscillator in Multisim and study the transient response.
2. To determine the phase shift of RC network in the circuit.

SOFTWARE TOOL:
Multisim v 13.0

APPARATUS:

. Regulated power supply

. Function generator

.CRO

. Transistor (BC 107 or 2N2222)

. Resistors (47 KQ, 2.2 KQ, 1k)

. Resistor (10 KQ)

. Capacitors (10 pF, 100 pF)
(1nf,or 10nf)

~No o~ wWwN -

CIRCUIT DIAGRAM :

- 1 No.

- 1 No.

- 2 No.

- 1 No. each
- 3 Nos.

- 1No. each
- 3 No.

12v

R5
R4 2.2kQ Xscl
47k c2
rig

3 I
I A Ex{T
100F ol
cs ca c1 @ e o
| 1 1l
I LI T — |
inF inF inF BC107BP ——
R3 R6
2 10kQ R2 10k
> 10kQ 7 c3
Q 100pF

Fig: 5.a RC Phase Shift oscillator circuit diagram
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THEORY:

An RC phase shift oscillator is a type of sinusoidal oscillator that generates continuous
waveforms at a specific frequency determined by the components in the circuit. It consists of an
amplifier, typically a transistor or an operational amplifier, and a feedback network made up of
resistors and capacitors arranged in a series of three or more RC stages. Each RC stage shifts the
phase of the input signal by 60 degrees, so that the total phase shift around the loop is 180
degrees. The amplifier provides an additional 180-degree phase shift, resulting in a total of 360
degrees, or zero phase shift, necessary for sustained oscillations. The frequency of oscillation is
determined by the values of the resistors and capacitors in the feedback network, and it is
typically chosen to be in the audio frequency range. RC phase shift oscillators are known for
their simplicity and are commonly used in low-frequency applications, such as audio signal
generators. However, they typically provide less frequency stability compared to other types of
oscillators, like crystal oscillators.

PROCEDURE:

Open Multisim Software to design RC Phase shift oscillator

Select on New editor window and place the required component on the circuit window.
Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO

Observe the Transient Response and Calculate the Frequency of the oscillator

gk owbdPE

OBSERVATIONS/GRAPHS:

TRANSIENT RESPONSE:

Fig: 5.b : Transient response of RC Phase Shift oscillator
RESULT:

1. ForC=0.0022 F & R=10K

i. Theoretical frequency=
ii. Practical frequency=
2. ForC=0.0033 F & R=10K

I. Theoretical frequency=
il. Practical frequency=
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3. ForC=0.01 F&R=10K
I. Theoretical frequency=
ii. Practical frequency=

The frequency of oscillations of RC phase shift oscillator is calculated compared the theoretical
and practical values.

APPLICATIONS:

FET phase-shift oscillator is used for generating signals over a wide frequency range. The
frequency may be varied from a few Hz to 200 Hz by employing one set of resistor with
three capacitors ganged together to vary over a capacitance range in the 1 : 10 ratio.
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EXP NO:5

RC PHASE SHIFT OSCILLATOR (Hardware)

AIM:

Find practical frequency of RC phase shift oscillator and to compare it with
theoretical frequency for R=10K and C = 0.01 F, 0.0022 F & 0.0033 F
respectively

COMPONENTS AND EQUIPMENTS REQUIRED:

S.No | Device Range/ Qty
Rating
1 a) DC supply voltage 12v 1
b) Capacitor 100 F 1
10 F 2
c) Resistor 10K ,5.6K 2
22K ,100K 3
1K 3
d) NPN Transistor BC 107 1
2 CRO (0-20) MHz 1
3. BNC Connector 1
3 Connecting wires 5A 6

CIRCUIT DIAGRAM:

R4
Saka ) c2
T 1€
I —FiI
10pF
cs c4 c1 Q
10nF 10nF onF o o7mp é:{tm
R8 >
R3 R6
§1 ka é 1kQ Rin és.ekn
] ' ] %:;on _‘:_—ﬁgomt

Fig: 5. c: Circuit diagram of RC Phase Shift oscillator
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PROCEDURE:
1. Connect the circuit as shown in figure.

2. Connect the 0.0022 F capacitors in the circuit and observe the waveform.
3. Time period of the waveform is to be noted and frequency should be calculated by the

formula f=1/T.

4. Now fix the capacitance to 0.033 F and 0.01 F and calculate the frequency and tabulate as

shown.
5. Find theoretical frequency from the formula f = 1
2[TRC/6
practical frequencies.
PRECAUTIONS: -
No loose contacts at the junctions.
TABULAR COLUMN:
SNo |C R Theoretical | Practical Vo (p-p)
(F () Frequency Frequency | (Volts)
(KHz) (KHz)
1 10nf 1k
2 Inf 1K
3 10n 10K

RESULT: -

1. For C=0.0022 F & R=10K

i. Theoretical frequency=
ii. Practical frequency=
2. For C=0.0033 F & R=10K

i. Theoretical frequency=

ii. Practical frequency=
3. ForC=0.01 F&R=10K

i. Theoretical frequency=

ii. Practical frequency=
VIVA QUESTIONS:

. What are the conditions of oscillations?

Give the formula for frequency of oscillations?

1
2
3. What is the total phase shift produced by RC ladder network?
4

. What are the types of oscillators?

and compare theoretical and
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© © N o O

What is the gain of RC phase shift oscillator?

What is the frequency of RC phase shift oscillator?

What is a phase shift oscillator?

Why RC oscillators cannot generate high frequency oscillations?

What are the applications of RC phase shift oscillators?

. What phase shift does RC phase shift oscillator produce?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Why we need a phase shift between input and output signal?

How is phase angle determined in RC phase shift oscillator?

How can we get a maximum phase angle of 90 degrees in RC phase shift oscillator?
What is an Oscillator?.

Which feedback used in oscillators?

What is the output of an oscillator if transistor is ideal?

What are LC oscillators?

Why can't we use LC oscillator for low frequency oscillations?

How an oscillator generates oscillations without any input?

Classify oscillators?

Plot the Amplitude response of 2N3904 Oscillator with C1 =5 pF.

Plot the Amplitude response of 2N2222 Oscillator C2 = 5 pF with i/p.

Plot the Amplitude response of BC107 Oscillator with R1 = 4.1 K.

Plot the Amplitude response of BC 547 Oscillator with R2 = 9.4 K i/p.

Plot the Amplitude response of BC 548 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.
Plot the Amplitude response of BC 557 Oscillator with C1 =5 pF.

Plot the Amplitude response of BC 547 Oscillator with C2 = 5 uF, i/p.

Plot the Amplitude response of 2N3904 Oscillator with R1 = 4.1 K.

Plot the Amplitude response of 2N3904 Oscillator with R2 = 9.4 K i/p.

Plot the Amplitude response of 2N3904 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.
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EXPNO:6A

HARTLEY OSCILLATOR (SOFTWARE)

PRELAB:
Study the operation and working principle Hartley oscillator.
OBJECTIVE:

To design Hartley oscillator using Multisim software and calculate the frequency

APPARATUS:
1. Transistor — BC 107
2. Resistors — 1K, 5K,10K,100K,
3. Capacitors — 100nF(3),10nf
4. Inductor-10mH or 1mH.
5. RPS
6. CRO
7. Breadboard
8. Connecting wires and probes

SOFTWARE TOOL.: Multisim V 13.0

CIRCUIT DIAGRAM:

12v

R5
R4 5kQ xsc1
émom 1 c2
7 : BY
+1\ Ext Tri
100nF e
-
Q1
\Cllf i o e
Ry — L= !
100nF
BC107BP
L1
10mH R6
§1om
3 ém .| cs
1kQ ==0.1pF
.| c4 p T
= owF
T L2 =
10mH

j_] L

Fig:6A-a: Hartley oscillator circuit diagram
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THEORY:
A Hartley oscillator is a type of LC oscillator that generates sinusoidal waveforms and is

commonly used in radio frequency (RF) applications. The circuit consists of an amplifier,
typically a transistor or an operational amplifier, and a tuned circuit composed of an inductor
split into two sections and a capacitor. The two inductive sections are either separate inductors or
a tapped inductor, with the tap point providing the necessary feedback to sustain oscillations.

PROCEDURE:

Open Multisim Software to design Hartley oscillator circuit

Select on New editor window and place the required component on the circuit window.
Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO
Calculate the frequency theoretically and practically.

ok owpneE

OBSERVATIONS/GRAPHS:

Fig:6A-b: Output waveform of Hartley oscillator

RESULT:
1. Out frequency for L1=L2=10mH, C=10nf is
2. Out frequency for L1=L2=10mH, C=100nf is
3. Out frequency for L1=L2=20mH, C=10nf is
4. Out frequency for L1=5, L2=10mH, C=10nf is

APPLICATIONS:
1. The Hartley oscillator is to produce a sine wave with the desired frequency.

2. Hartley oscillators are mainly used as radio receivers. Also note that due to its
wide range of frequencies, it is the most popular oscillator.

3. The Hartley oscillator is Suitable for oscillations in RF (Radio-Frequency)
range, up to 3S0MHZ.
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EXPNO:6A

HARTLEY OSCILLATOR (HARDWARE)

AIM:

Find practical frequency of a Hartley oscillator and to compare it with theoretical frequency

forL=10mHand C=0.01 F, 0.033 F and 0.047 F.

COMPONENTS AND EQUIPMENTS REQUIRED:

S.No | Device Range/Rating Quantity
1 a) DC supply voltage 12V 1
b) Inductors 5mH 2
c) Capacitor 0.01 F,0.022 F;0.033 F |1
0.047 F 1
d) Resistor 1K ,10K ,47K 1
e) NPN Transistor BC 107 1
2 Cathode Ray Oscilloscope (0-20) MHz 1
3. BNC Connector 1
4 Connecting wires 5A 4

CIRCUIT DIAGRAM:

C4

vCcC
12v

R5
R4 5kQ
100kQ c2
1€

EELAN
100nF

.O1pF

- LOC.?.MF

Fig: 6A.c: Hartley oscillator circuit diagram

CRO output

!
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PROCEDURE:

Connect the circuit as shown in figure.

With 0.1 F capacitor and 20mH in the circuit and observe the waveform.

3. Time period of the waveform is to be noted and frequency is to be calculated by the
formula f=1/T.

4. Now fix the capacitance to 0.033 F and 0.047 F and calculate the frequency and
tabulate the readings as shown.

5. Find the theoretical frequency by using below formula

f= L

2T1,/L,C

where Lt =L; 4L, = 5mH + 5mH = 10mH

N =

PRECAUTIONS: No loose contacts at the junctions.

TABULATIONS:

S.No Lt(mH) Theoretical | Practical Vo (peak to
C(F frequency | frequency peak)
(KHz) (KHz)
1 10 0.01
2 10 0.033
3 10 0.047
RESULT:

1. ForC=0.01F, & Lt=10mH;
Theoretical frequency
= Practical frequency =
2. ForC=0.033F, &Lt =10mH;
Theoretical frequency =
Practical frequency =
3. ForC=0.047F, & Lts=10 mH;
Theoretical frequency =
Practical frequency =

DEPARTMENT OF ECE




ANALOG AND PULSE CIRCUITS LAB

APPLICATIONS:

=

It is used for generation of sinusoidal output signals with very high frequencies.

2. The Colpitts oscillator using SAW device can be used as the different type of sensors
such as temperature sensor. As the device used in this circuit is highly sensitive to
perturbations, it senses directly from its surface.

3. It is frequently used for the applications in which very wide range of frequencies are

involved.

VIVA QUESTIONS:

1. Give the difference between Hartley and colpitts oscillator.

2. Classification of oscillators.

3. Give an example for LC oscillator.

4. Which phenomenon is employed for colpitts oscillator?

5. Give the applications of oscillator.

6. Define barkhausen criteria

7. Which type of feedback is employed in oscillators

8. Give applications for oscillators

9. What is the condition for sustained oscillations

10. Draw an oscillator circuit with feedback network given below.

11. What is the principle behind operation of a colpits oscillator?

12. What are the advantages and disadvantages of colpits oscillators?

13. Mention two essential conditions for a circuit to maintain oscillations?
14. Define an oscillator?

15. Define barkhausen criteria

16. Which type of feedback is employed in oscillators

17. Give applications for oscillators

18. What is an Oscillator?

19. Which feedback used in oscillators?

20. Classify oscillators?

21. Which oscillators are AF oscillators?

22. Draw an oscillator circuit with feedback network given below.

23. What is the principle behind operation of a colpitts oscillator?

24. What are the advantages and disadvantages of colpitts oscillators?
25. Mention two essential conditions for a circuit to maintain oscillations?
26. Define an oscillator?

27. Define barkhausen criteria

28. What are RC oscillators?

29. Mention two essential conditions for a circuit to maintain oscillations?
30. Define an oscillator?
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EXERCISE PROBLEMS:
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Plot the Amplitude response of 2N3904 Oscillator with C1 =5 pF.
Plot the Amplitude response of 2N2222 Oscillator C2 = 5 pF with i/p.
Plot the Amplitude response of BC107 Oscillator with R1 = 4.1 K.
Plot the Amplitude response of BC 547 Oscillator with R2 = 9.4 K i/p.

Plot the Amplitude response of BC 548 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.

Plot the Amplitude response of BC 557 Oscillator with C1 =5 pF.
Plot the Amplitude response of BC 547 Oscillator with C2 =5 pF, i/p.
Plot the Amplitude response of 2N3904 Oscillator with R1 = 4.1 K.
Plot the Amplitude response of 2N3904 Oscillator with R2 = 9.4 K i/p.

. Plot the Amplitude response of 2N3904 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.
. Plot the Amplitude response of 2N3904 Oscillator with C1 = 10 pF.

. Plot the Amplitude response of CL100 Oscillator with C2 = 2 pF with i/p.

. Plot the Amplitude response of CL 100 Oscillator with R1 = 2.1 K.

. Plot the Amplitude response of CK 100 Oscillator with R2 = 5.4 K i/p.

. Plot the Amplitude response of 2N3904 Oscillator R1 = 2.1 K, R2 = 2.4 K with i/p.
. Plot the Amplitude response of 2N3904 Oscillator with C1 = 2 puF.

. Plot the Amplitude response of 2N3904 Oscillator with C2 = 2 uF, i/p.

. Plot the Amplitude response of 2N3904 Oscillator with R1 = 2.1 K.

. Plot the Amplitude response of SL100 Oscillator with R2 = 2.4 K i/p.

. Plot the Amplitude response of 2N3904 Oscillator R1 = 2.1 K, R2 = 9.4 K with i/p.
. Plot the Amplitude response of 2N3904 Oscillator with C1 =5 pF.

. Plot the Amplitude response of 2N3904 Oscillator with C2 =5 pF with i/p.

. Plot the Amplitude response of 2N3904 Oscillator with R1 = 4.1 K.

. Plot the Amplitude response of 2N3904 Oscillator with R2 = 9.4 K i/p.

. Plot the Amplitude response of 2N3904 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.
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ANALOG AND PULSE CIRCUITS LAB

EXP NO: 6.B
COLPITTS OSCILLATOR (software)

PRELAB:
Study the operation and working principle Colpitts oscillator.

OBJECTIVE:

To design Colpitts oscillator using Multisim software and calculate the frequency

APPARATUS:

1. Transistor — BC 107

2. Resistors — 1K, 5K,10K,100K,

3. Capacitors — 100nF(3),10nf

4. RPS

5. CRO

6. Breadboard

7. Connecting wires and probes
SOFTWARE TOOL.:

Multisim

CIRCUIT DIAGRAM:
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Fig:6B.a.Colpitts oscillator circuit diagram
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THEORY:

A Colpitts oscillator is a type of LC oscillator that generates sinusoidal oscillations and is
widely used in high-frequency applications such as RF signal generation. The key feature of the
Colpitts oscillator is its use of a capacitive voltage divider as part of the feedback network. The
circuit consists of an amplifier, typically a transistor or an operational amplifier, and an LC tank
circuit that includes a single inductor and two capacitors connected in series, forming the
capacitive voltage divider. The junction between the two capacitors is connected to the input of
the amplifier to provide the necessary feedback.

PROCEDURE:

1. Open Multisim Software to design Colpitts oscillator circuit

2. Select on New editor window and place the required component on the circuit
window.

3. Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO

5. Calculate the frequency theoritaly and practically

B

OBSERVATIONS/GRAPHS:

Fig:6B.b.Output waveform of Colpitts oscillator

RESULT: -
1. Out frequency for L1 =10mH, C1=C2=10nf is
2. Out frequency for L1 =10mH, C1=C2=100nf is
3. Out frequency for L1 =20mH, C1=C2=10nf is
4. Out frequency for L1=10mH, C=10nf, C2=100nf

APPLICATIONS:

1. ltis used for generation of sinusoidal output signals with very high frequencies.
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2. The Colpitts oscillator using SAW device can be used as the different type of sensors
such as temperature sensor. As the device used in this circuit is highly sensitive to
perturbations, it senses directly from its surface.

3. It is frequently used for the applications in which very wide range of frequencies are
involved.
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ANALOG AND PULSE CIRCUITS LAB

AIM:

EXPNO:6B

COLPITTS OSCILLATOR(HARDWARE)

Find practical frequency of Colpitt’s oscillator and to compare it with theoretical
Frequency for L= 5mH and C= 0.001 F, 0.0022 F, 0.0033 F respectively.

COMPONENTS & EQIUPMENT REQUIRED: -

S.No | Device Range/Rating Quantity
1 a) DC supply voltage 12V 1
b) Inductors 5mH 1
c) Capacitor 0.01 F,0.01 F,100 F 1
d) Resistor 1K ,10K ,47K 1
e) NPN Transistor BC 107 1
2 Cathode Ray Oscilloscope (0-20) MHz 1
3. BNC Connector 1
4 Connecting wires 5A 4

CIRCUIT DIAGRAM:
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Fig: 6B.C: Colpitts oscillator circuit diagram
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PROCEDURE:-

1. Connect the circuit as shown in the figure

2. Connect C2=0.001 Fin the circuit and observe the waveform.

3. Time period of the waveform is to be noted and frequency should be calculated by

the formula f=1/T

4. Now, fix the capacitance to 0.002 F and then to 0.003 F and calculate the

frequency and tabulate the reading as shown.
5. Find the theoretical frequency by using below formula

T
2I1,/C, L
where Ceq = GG,
C,+C,

PRECAUTIONS:-

1. No loose connections at the junctions.

TABULAR COLUMN:

S.NO L(mH) Ci(F) |Co(F) |Cr(F) |Theoretical |Practical |Vo(V)
Frequency |Frequency | Peak to
(KHz) (KHz) peak

1 1mH du 0.1u

2 1mH 0.01u 0.1u

3 1mH 0.01 0.0iu

RESULT:

1. For C=0.01F, 0.1uf & L=1mH
Theoretical frequency =
Practical frequency =

2.ForC=0.1 F, 0.1uf & L=1mH

3. For C=0.01 F, 0.01uf & L=5mH

Theoretical frequency =
Practical frequency =

Frequency of oscillations of Colpitt’s oscillator is measured practically and compared with

theoretical values .
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APPLICATIONS:

I. The Hartley oscillator is to produce a sine wave with the desired frequency
ii. Hartley oscillators are mainly used as radio receivers. Also note that due to its
wide range of frequencies, it is the most popular oscillator
iii. The Hartley oscillator is Suitable for oscillations in RF (Radio-Frequency)
range, up to 30MHZ

VIVA QUESTIONS:

=

Define an oscillator?

Define barkhausen criteria

Which type of feedback is employed in oscillators

Give applications for oscillators

What is the condition for sustained oscillations

Draw an oscillator circuit with feedback network given below.

What is the principle behind operation of a HARTLEY oscillator?
What are the advantages and disadvantages of HARTLEY oscillators?
Mention two essential conditions for a circuit to maintain oscillations[

. Define an colpits oscillator?

. Define barkhausen criteria

. Which type of feedback is employed in oscillators

. Give applications for oscillators

. Which feedback used in oscillators?

. Classify oscillators?

. Which oscillators are AF oscillators?

. Draw an oscillator circuit with feedback network given below.

. What are the applications of LC oscillator?

. What type of feedback is used in oscillators?

. What is the loop gain of an oscillator?

. What is the difference between amplifier and oscillator?

. Plot the Amplitude response of BC 547 Oscillator with C2 =5 pF, i/p.

. Plot the Amplitude response of 2N3904 Oscillator with R1 = 4.1 K.

. Plot the Amplitude response of 2N3904 Oscillator with R2 = 9.4 K i/p.

. Plot the Amplitude response of 2N3904 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.
. Plot the Amplitude response of 2N3904 Oscillator with C1 = 10 pF.

. Plot the Amplitude response of CL100 Oscillator with C2 = 2 pF with i/p.
. Plot the Amplitude response of CL 100 Oscillator with R1 = 2.1 K.

. Plot the Amplitude response of CK 100 Oscillator with R2 = 5.4 K i/p.

. Plot the Amplitude response of 2N3904 Oscillator R1 = 2.1 K, R2 = 2.4 K with i/p.
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EXERCISE PROBLEMS:

Plot the Amplitude response of 2N3904 Oscillator with C1 =5 pF.
Plot the Amplitude response of 2N2222 Oscillator C2 = 5 pF with i/p.
Plot the Amplitude response of BC107 Oscillator with R1 = 4.1 K.
Plot the Amplitude response of BC 547 Oscillator with R2 = 9.4 K i/p.

ook~ wnE

Plot the Amplitude response of BC 557 Oscillator with C1 =5 pF.

Plot the Amplitude response of BC 548 Oscillator R1 = 4.1 K, R2 = 9.4 K with i/p.
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EXP NO:7

CLASS A POWER AMPLIFIER (Transformer less) (SOFTWARE)

AIM: To calculate the efficiency of Class A power amplifier.

SOFTWARE TOOL:
Multisim V 13.0

APPARATUS REQUIRED:

1. Function generator
2. Regulated power supply (0 - 30V)

3. CRO (0-20MHz) - 1No
4. Transistor (SL - 100) - 1No.
5. Resistors (20 K, 100 Q) - 1No.
6. Capacitor (10 pF) - 1No.

CIRCUIT DIAGRAM:
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Fig 7.a: ClassA power amplifier circuit diagram
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THEORY:

A Class A power amplifier is a type of amplifier that operates with the output transistor
conducting for the entire cycle of the input signal, meaning it is always "on." This mode of
operation results in high linearity, making Class A amplifiers ideal for applications where signal
fidelity is crucial, such as in high-quality audio amplification. The continuous conduction
ensures that the output is a faithful reproduction of the input signal, with minimal distortion.
However, this comes at the cost of efficiency; Class A amplifiers are typically only 20-30%
efficient, as the transistor dissipates a significant amount of power as heat even when no input
signal is present. To manage the heat generated, Class A amplifiers often require large heatsinks.
Despite their low efficiency, Class A amplifiers are valued in applications where the quality of
the amplified signal is more important than power efficiency, providing a pure, undistorted
output with excellent linearity across the entire frequency range.

PROCEDURE:
1. Connect the circuit as per the diagram.

2. Connect the function generator with sine wave of 0.3 V p-p as input at the input terminals
of the circuit.

3. Note down the multi meter readings across the RL resistor. (Vac and ldc)
4. Calculate the efficiency.

OBSERVATIONS:

loc = mA

Calculations:

Pdc = Vee X ldc =
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Pac = Vac2/RL =

efficiency& x100 =

dc
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ANALOG AND PULSE CIRCUITS LAB

EXP NO -7

CLASS A POWER AMPLIFIER (Transformer less) (Hardware)

AIM: To calculate the efficiency of Class A power amplifier.

COMPONENTS & EQUIPMENTS REQUIRED: -

S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor CL100 1
(c) Capacitors 100 u F 1
(d) Resistors 22KQ ,1KQ 1
5.6K Q
,100Q2,50Q 1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4, Connecting wires 5A 4

CIRCUIT DIAGRAM:

22k
1ica2
e | | I/ CL100
100uF
CRO
5.6k 500

Fig: 7.B Class A power amplifier circuit diagram
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PROCEDURE:
1. Connect the circuit as per the diagram.

2. Connect the function generator with sine wave of 0.3 V p-p as input at the input terminals of
the circuit.

3. Note down the multi meter readings across the Ry resistor. (Vac and ldc)
4. Calculate the efficiency.

OBSERVATIONS:

From Multimeter

Vac = Vv

ldc = mA
Calculations:

Pdc = Vcc X ldc =

Pac = Vac2/ RL

Efficiency m= (Pac/Pag * 100

RESULT:  The efficiency of Class A power amplifier is calculated.

APPLICATIONS:

a. The Class A Amplifier more suitable for outdoor musical systems, since the transistor
reproduces the entire audio waveform without ever cutting off. As a result, the sound
is very clear and more linear, that is, it contains much lower levels of distortion.

b. They are usually very large, heavy and they produce nearly 4-5 watts of heat energy
per a watt of output. Therefore, they run very hot and need lots of ventilation. So they
are not at all ideal for a car and rarely acceptable in a home.
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VIVA QUESTIONS:

. Differentiate between voltage amplifier and power amplifier?

. Why power amplifiers are considered as large signal amplifier?

. When does maximum power dissipation happen in this circuit?

. What is the maximum theoretical efficiency?

. Sketch wave form of output current with respective input signal.

. What are the different types of class-A power amplifiers available?

. What is the theoretical efficiency of the transformer coupled class-A power amplifier?

. What is difference in AC, DC load line?

© o0 ~N o o B~ w NP

. How do you locate the Q-point?

10. What are the applications of class-A power amplifier?

11. Define class A power amplifier?

12. Give the reason why class A power amplifier is called as directly coupled power amplifier?
13. What is the efficiency of class A power amplifier?

14. In class-A power amplifier, when the maximum power dissipation takes place in the

transistor?
15.List out the different types of distortions?6.Define Harmonic distortion?
16. What are Class B, Class C and Class AB amplifiers and which type is used for what application?
17. Differentiate between voltage amplifier and power amplifier
18. Why power amplifiers are considered as large signal amplifier?
19. What is the theoretical efficiency of the transformer coupled class-A power amplifier?

20. Sketch wave form of output current with respective input signal.
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of BC 107amplifier with C2 = 5 pF with triangular i/p.
Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.

Plot the amplitude response of BC 107 amplifier with R2 = 9.4 K triangular i/p.

Plot frequency response of BC 107 amplifier R1 = 4.1 K, R2 = 9.4 K with square i/p.

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of amplifier with C2 =5 pF, triangular i/p.

Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.

Plot the amplitude response of BC107 amplifier with R2 = 9.4 K triangular i/p.
Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with square i/p.

EXERCISE PROBLEMS:

ok owpneE

Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.

Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.

Plot the amplitude response of BC 10 7amplifier with R2 = 5.4 K i/p.

Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.
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EXP NO: 8

CLASS B COMPLEMENTARY SYMMETRY AMPLIFIER (SOFTWARE)

AIM: To observe the Cross over distortion of Class B complementary symmetry power amplifier.
SOFTWARE USED:
Multisim V13.0

APPARATUS REQUIRED:

1. Function generator - 1No.
2. Cathode Ray oscilloscope (CRO) - 1No.
3. Regulated power supply (0-30V) - 1No.
4. Transistor (2N3905, 2N3904) - 1No.
5. Resistor (1KQ) - 1No.
CIRCUIT DIAGRAM:
L]
Egll W =<
a1
———{_ 2N3904 hith
=
e
4 1 |
2
7. 1 Wrms i2N3‘305 §1R|I{_ﬂ
C’”)ﬂ-;Hz o
Win T 0° 2
1 w2
_1?24 W

Fig: 8 a- Circuit diagram of Class B complementary symmetry power amplifier
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THEORY:

A Class B complementary symmetry power amplifier is a type of amplifier designed to
improve efficiency by using two complementary transistors (one NPN and one PNP) to amplify each
half of the input signal. In this configuration, the NPN transistor conducts during the positive half of
the input waveform, while the PNP transistor conducts during the negative half, resulting in each
transistor being active for only half of the signal cycle. This push-pull arrangement reduces power
dissipation, making Class B amplifiers much more efficient (up to 78.5%) compared to Class A
amplifiers. However, the transition between the two transistors can introduce a small distortion
known as crossover distortion, as there is a brief period when neither transistor is conducting. Despite
this, Class B amplifiers are widely used in audio and RF applications where efficiency is important,
and the crossover distortion can be minimized or corrected using various techniques, such as adding
small biasing currents to the transistors, making them slightly conductive even when there is no input
signal (Class AB operation).

PROCEDURE:

1. Switch ON the computer and open the multisim software.

2. Check whether the icons of the instruments are activated and enable.

3. Now connect the circuit using the designed values of each and every component.

4. Connect the function generator with sine wave of 30mV p-p as input at the input of terminals
of the circuit.

o

Connect the Cathode Ray Oscilloscope (CRO) to the output terminals of the circuit.
6. Go to simulation button click it for simulation process.

7. Observe the cross over distortion in the CRO.
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OBSERVATION:
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Fig: 8 b- Output waveform of Class B complementary symmetry power amplifier
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EXP NO: 8

CLASS B COMPLEMENTARY SYMMETRY AMPLIFIER (HARDWARE)

AIM: To observe the Cross over distortion of Class B complementary symmetry power amplifier.

APPARATUS REQUIRED:

S.No | Device Range/Rating | QTY

1. (a) DC supply voltage |12V 1
CL100

(b) Transistor CK100 1
(c) Capacitors 100 u F 1
(d) Resistors 1KQ 1
1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4, Connecting wires 5A 4

CIRCUIT DIAGRAM:

———_ 2N3904 x=cl

Exl Trig|

4 1
a2z

RL
4' Z2MN3905
s 1 VWrms § 1k
G) 1kHz 0
WVin T 0° 2

Fig: 10 ¢ -Class B complementary symmetry power amplifier Circuit diagram
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PROCEDURE: -
1.Connect the circuit diagram as shown in figure.
2.Adjust input signal amplitude in the function generator and observe an amplified voltage
at the output without distortion.
3.By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to

1MHz in steps as shown in tabular column and note the corresponding output voltages.
PRECAUTIONS:
Avoid loose connections and give proper input Voltage

TABULAR COLUMN:

Input = 50mV

Frequency(in Output Voltage (Vo) | Gain Av=Vo/Vi Gain(in dB)
Hz) =20log10(Vo/ Vi)

20

40

80

100

1K

10k

50k,100K

1M

RESULT:  The efficiency of Class B power amplifier graph is plotted.
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VIVA QUESTIONS:

. Differentiate between voltage amplifier and power amplifier

. Why power amplifiers are considered as large signal amplifier?

. When does maximum power dissipation happen in this circuit?

. What is the maximum theoretical efficiency?

. Sketch wave form of output current with respective input signal.

. What are the different types of class-Bpower amplifiers available?

. What is the theoretical efficiency of the transformer coupled class-A power amplifier?

. What is difference in AC, DC load line?

. How do you locate the Q-point?

10. What are the applications of class-Bpower amplifier?

11. Define class —B power amplifier?

12. Give the reason why class -B power amplifier is called as directly coupled power amplifier?

13. What is the efficiency of class —B power amplifier?

14.1n class-B power amplifier, when the maximum power dissipation takes place in the
transistor?

15. List out the different types of distortions?

16. What are Class B, Class C and Class AB amplifiers and whichtype is used for what
application?

17. Differentiate between voltage amplifier and power amplifier

18. Why power amplifiers are considered as large signal amplifier?

19. What is the theoretical efficiency of the transformer coupled class-B power amplifier?

20. Sketch wave form of output current with respective input signal.

21. How do you locate the Q-point?

22. When does maximum power dissipation happen in this circuit?

23. What are the different types of class-B power amplifiers available?

24. When does maximum power dissipation happen in this circuit?

25. What is the maximum theoretical efficiency?

26. Sketch wave form of output current with respective input signal.

27. What are the applications of class-B power amplifier?

28. Give the reason why class —B power amplifier is called as directly coupled power amplifier?

29. How do you locate the Q-point?

30. When does maximum power dissipation happen in this circuit?

OoOo~NOoO ok wN -
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EXERCISE PROBLEMS:

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of BC547 amplifier with C2 = 5 pF with triangular i/p.
Plot the amplitude response of BC 557 amplifier with R1 = 4.1 K.

Plot the amplitude response of BC 548 amplifier with R2 = 9.4 K triangular i/p.

Plot the frequency and amplitude response of CL 100 amplifier with C1 =5 pF.
Plot the frequency response of amplifier with C2 =5 pF, triangular i/p.
Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.
Plot the amplitude response of BC107 amplifier with R2 = 9.4 K triangular i/p.
. Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with square i/p.
. Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
. Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.
. Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.
. Plot the amplitude response of BC 10 7amplifier with R2 = 5.4 K i/p.
. Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.

©ooN s wNE
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Plot frequency response of SL 100 amplifier R1 = 4.1 K, R2 = 9.4 K with square i/p.
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EXP NO:9

SINGLE TUNED AMPLIFIER (SOFTWARE)

PRELAB:
Study the operation and working principle Tuned amplifier.

OBJECTIVE:

To design single tuned amplifier using Multisim software and calculate the frequency response and bandwidth
Apparatus:

Transistor — BC 107
Resistors — 2K(2), 4.7K
Capacitors — 10nF(2)
RPS

CRO

agrwpE

SOFTWARE TOOL: Multisim V 13.0

CIRCUIT DIAGRAM:

VCC

12V
L1[ ZF
1mH
R 2
22kQ XSsC1l
| c5
’ A
Q2 10uF g B
R3 :
AN .19
10kQ by —
1 BC{LO7BP
R L
RY =
50mVrms 1§n
ﬁOSHz 58kQ

e
N T
—B\S
o]
.
o
=
3

\\F

Fig: 9.a Single Tuned amplifier circuit diagram
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THEORY:

A single-tuned amplifier is a type of amplifier that is designed to selectively amplify a specific
frequency or a narrow band of frequencies using a resonant circuit, typically consisting of an inductor (L) and a
capacitor (C) in parallel. The resonant circuit, also known as a tuned circuit or LC tank, is placed either in the
load or in the feedback network of the amplifier. At resonance, the impedance of the tuned circuit is at its
maximum, allowing the amplifier to achieve maximum gain at the desired frequency while attenuating
frequencies outside the band. Single-tuned amplifiers are commonly used in radio frequency (RF) applications,
such as in radio receivers and transmitters, where they help in selecting and amplifying signals of a specific
frequency while rejecting unwanted signals. However, the bandwidth of a single-tuned amplifier is relatively
narrow, and its gain decreases rapidly as the frequency deviates from the resonant frequency.

PROCEDURE:

Open Multisim Software to design circuit

Select on New editor window and place the required component on the circuit window.
Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO

Indicate the node names and go for AC Analysis with the output node

Observe the Ac Analysis and draw the magnitude response curve

Calculate the bandwidth of the amplifier

1.
2.
3.
4.
S.
6.
7.

OBSERVATIONS/GRAPHS:

RESULT: -
1. Frequency response of single tuned Amplifier is plotted.
2. Gain = dB (maximum).
3. Bandwidth= fu--fL = Hz.
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AIM: -

EXP NO:9

SINGLE TUNED VOLTAGE AMPLIFIER (Hardware)

Plot the frequency response of a single tuned amplifier.

Calculate gain.
Calculate bandwidth.

COMPONENTS & EQUIPMENTS REQUIRED: -

Vi

S.No | Device Range/Rating Qty
1. (a) DC supply voltage |12V 1
(b) BJT BC107 1
(c) Capacitors 10 F 2
100 F 1
(d) Resistors 220 ,22K ,1k 1
(e) inductor (1mH) 5.6K ,10k 1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4, Connecting wires 5A 4
CIRCUIT DIAGRAM:
VCC
T 12v
1 c2
W, =
R2 2 ’
§22kn
1 c5
1 .
LA
R3 Q2 10pF CRO out put
% J/
10kQ N l
BC107BP

2\ 50mVrms
~v  )60kHz
-/ e

R1
1kQ

Fig: 9.c Single Tuned amplifier circuit diagram
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PROCEDURE :

1. Connect the circuit diagram as shown in figure.

2. Set the input signal amplitude in the function generator and observe an amplified voltage
at the output without distortion.

3. By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to 1MHz in
steps as shown in tabular column and note the corresponding output voltages.

PRECAUTIONS:
1. Avoid loose connections and give proper input Voltage

TABULAR COLUMN:

Input = 50mV

Frequency Output Gain Gain
(in Hz) Voltage Av=VolVi (indB) =
(Vo) 20log1o(Vol Vi)

20
40
80
100
500
1000
5000
10K

RESULT:

1. Frequency response of single Tuned voltage amplifier is plotted.
2. Gain = dB (maximum).
3. Bandwidth= fu--fL = Hz.
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VIVA QUESTIONS:

O NoORrWNE

©

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.

24,
25.
26.
217.
28.
29.
30.

What is a tuned amplifier?

Define Q-factor?

What is selectivity?

Is tuned amplifier a hallow band or wide band amplifier?

give the applications for tuned amplifier?

Is tuned amplifier a hallow band or wide band amplifier?

What is the type of capacitor used in RC coupled amplifier for a) coupling two phases b)by pass emitter
What is signal source used for experiment of an RC coupled amplifier and how much maximum voltage
it could give

What is the pin configuration on bread board used in the lab

. How do you determine AC power output in class A amplifier i.e., do you measure current or voltage and

how

How much current do you pass through reference zener in series regulated power supply experiment

In shunt regulator how is the value of resistor between base and emitter of shunt transistor determined
How do you determine Q of oil used in tuned amplifier experiment

What is a tuned amplifier

Define Q-factor

What is selectivity?

Is tuned amplifier a hallow band or wide band amplifier

give the applications for tuned amplifier

Is tuned amplifier a hallow band or wide band amplifier

What is the type of capacitor used in RC coupled amplifier for a) coupling two phases b)by pass emitter
What is signal source used for experiment of an RC coupled amplifier and how much maximum voltage
it could give

What is the pin configuration on bread board used in the lab

How do you determine AC power output in class A amplifier i.e., do you measure current or voltage and
how

How much current do you pass through reference zener in series regulated power supply experiment

In shunt regulator how is the value of resistor between base and emitter of shunt transistor determined
How do you determine Q of oil used in tuned amplifier experiment

What is the type of capacitor used in RC coupled amplifier for a) coupling two phases b)by pass emitter
What is signal source used for experiment of an RC coupled amplifier and how voltage it could give?
What is the pin configuration on bread board used in the lab

How do you determine AC power output in class A amplifier i.e., do you measure current or voltage and
how?
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EXERCISE PROBLEMS:

Plot the frequency response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of BC 547 amplifier with C2 =5 pF with i/p.
Plot the frequency response of BC 2N2222 amplifier with R1 = 4.1 K,
Plot the frequency response of BC 107 amplifier with R2 = 9.4 K i/p.
Plot frequency response of BC 107 amplifier R1 = 4.1 K, R2 = 9.4 K with i/p.
Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of amplifier with C2 =5 pF, i/p.
Plot the frequency response of BC 107 amplifier with R1 = 4.1 K.
Plot the frequency response of BC107 amplifier with R2 = 9.4 K i/p.
. Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with i/p.
. Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
. Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.
. Plot the frequency response of BC 107 amplifier with R1 = 2.1 K.
. Plot the frequency response of BC 10 7amplifier with R2 = 5.4 K i/p.
. Plot frequency response of BC 107amplifier R1 = 2.1 K, R2 = 2.4 K with i/p.
. Plot the frequency and amplitude response of BC 107amplifier with C1 = 2 pF.
. Plot the frequency response of amplifier with C2 = 2 pF, i/p.
. Plot the frequency response of BC 107 amplifier with R1 = 2.1 K.
. Plot the frequency response of BC 107 amplifier with R2 = 2.4 K i/p.
. Plot frequency response of R1 = 2.1 K, R2 = 9.4 K with i/p.
. Plot the frequency response of BC 107 amplifier with C1 =5 pF.
. Plot the frequency response of BC 107 amplifier with C2 =5 pF with i/p.
. Plot the frequency response of BC 107 amplifier with R1 = 4.1 K.
. Plot the frequency response BC 107 amplifier with R2 = 9.4 K i/p.
. Plot frequency response of BC 107amplifier R1 = 4.1 K, R2 = 9.4 K with i/p.
. Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
. Plot the frequency response of amplifier with C2 = 5 uF, i/p.
. Plot the frequency response of BC107 amplifier with R1 = 4.1 K.
. Plot the frequency response of BC 107 amplifier with R2 = 9.4 K i/p.
. .Plot frequency response of R1 = 4.1 K, R2 = 9.4 K with i/p

© oo N WNE
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APPLICATIONS:

(a) Intermediate frequency (IF) amplifier in a super heterodyne receiver;
(b) very narrow-band IF amplifier in a spectrum analyzer;

(c) IF amplifier in a satellite transponder;

(d) RF amplifiers in receivers;

(e) wide-band tuned amplifiers for video amplification;
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EXPT NO: 10
MONOSTABLE MULTIVIBRATOR (SOFTWARE)

AIM: To observe the waveforms of Monostable Multivibrator at base and collector of the

transistors and find the Gate Width
APPARATUS REQUIRED

Transistor (BC107B) - 2No’s.
Resistor R1 = 10kQ, R = 12.5kQ
Capacitor C = 100nF

CRO probes & CRO

Bread Board Trainer

o & w0 N e

o

Connecting wires.

SOFTWARE TOOL: Multisim 13.0

CIRCUIT DIAGRAM :

R1 R2 R3
éwun 120kQ 10kQ
1
T -
V1 1 —4 }—‘ WA\~
R6 __“_ 12V 4.7uF 12k
10kQ T 1 Q1 ‘02
g L.
BC5478 J‘ ‘] BCS47B
D1
s1 1N4149
> c2 R4
Key = A ¢ —— —AAA———
y 10pF 10kQ —

Fig 10.a: Circuit diagram of monostable multivibrator
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THEORY:

A monostable multivibrator, also known as a one-shot pulse generator, is a type of
electronic circuit that generates a single output pulse of fixed duration in response to a triggering
input pulse. The circuit has one stable state and one quasi-stable state. When the circuit is in its
stable state, it remains there indefinitely until a trigger pulse is applied. Upon receiving the trigger,
the circuit temporarily switches to its quasi-stable state, where it generates a pulse with a duration
determined by external components, typically a resistor and a capacitor. After this period, the
circuit automatically returns to its stable state. The pulse width is governed by the RC time
constant, allowing for precise timing applications. Monostable multivibrators are widely used in
timing applications, pulse width modulation, and digital signal processing where a specific time
delay or single pulse generation is required.

PROCEDURE:

Open Multisim Software to design Monostable mutivibrator circuit
Select on New editor window and place the required component Monostable mutivibrator
on the circuit window.
Make the connections using wire and check the connections and oscillator.
Go for simulation and using Run Key observe the output waveforms on CRO
Indicate the node names and go for AC Analysis with the output node
Observe the output waveform .

o o s w

OBSERVATIONS/GRAPHS:

Time Channel_A Channel_B
. ¥ _
LR 12795 35.830mV  16.994 pV | Reverse |
T2 (€] 12795 35.839 mV 16.994 pV ‘ ‘
T2-T1 0.000 s 0.000 V 0.000 V Save ‘
- - Ext. trigger
Timebase Channel A Channel B Trigger
Scale: 200 ms/Div Scale: 5 V/Div Scale: S V/Dv Edge: [g])[x
X pos.(Div): 0 Y pos.(Div): -1.8 Y pos.(Div): 0 Level: 0 v
i) (add] (e/a][aB] [ac][ o ac] o : (single ] (Normal|[Auto] (none]
-
.

Fig:10b:output waveform of monostable multivibrator

RESULT: -
Output waveform of monostable multivibrator is plotted.
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EXP NO: 10

MONOSTABLE MULTIVIBRATOR (HARDWARE)

AIM: To observe the waveforms of Monostable Multivibrator at base and collector of the
transistors and find the Gate Width.
APPARATUS REQUIRED:
7. Transistor (BC107B) - 2No’s.
8. Resistor R1 = 10kQ, R = 12.5kQ
9. Capacitor C =100nF
10. CRO probes & CRO
11. Bread Board Trainer

12. Connecting wires.

CIRCUIT DIAGRAM:

vee
12V

g“‘ﬂ R §22m §1m

100k}

C |
4| I__. I
1

100nF 100nF
a2 ai
~ -
BC1[ITBH HBCWTB

§1mn

Vbb | 1
1 12V =

Fig: 10 a— Monostable multivibrator Circuit diagram
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TRIGGER CIRCUIT:

100nF 1N4007 GP

1 4 ‘

input to the OFF
SVpp §1|]kﬂ g 3.3kn transistor Collector
1kHz

Fig: 10 b— Trigger Circuit diagram

PROCEDURE:

Connect the circuit as per circuit diagram.

Assume Q1 — OFF, Q2 — ON

Measure Vg1, VCi1, Va2, VC2.

Measure quasi stable state voltage and current Q1 — ON & Q2 — OFF
Connect the base of ON transistor and find out the V¢1, Va2, VBi, Vez,

R T o A

Connect the base of OFF transistor and observe the waveform.

CALCULATIONS:

e Gate Width T = 0.69RC

DEPARTMENT OF ECE 99




ANALOG AND PULSE CIRCUITS LAB

EXPECTED WAVEFORMS:

VoV
1 .I;l;rcl:

v cefsat)

1 t
VeV
¥ hafant)
0 t
Viea (V)
'I;Iil' [
v cefsak)
i t
Vg2 (V)

Vst r _T-0.69RC [
0 & t

Fig: 10 c— Output waveforms of monostable multivibrator

RESULT: Monostable multivibrator wave forms are plotted.
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VIVA QUESTIONS:

1.
2.
3.

© o N o g b

22.

23.

24,

25.

26.

Explain the operation of collector coupled Monostable Multivibrator?

Derive the expression for the gate width of a transistor Monostable Multivibrator?
Give the application of a Monostable Multivibrator.

What are applications of Monostable Multivibrator?

Why is a Monostable Multivibrator called a gating circuit?

Explain the waveform of VB1?

Describe the operation of the capacitor C3 in the circuit?

Why is the time period T also called Delay time?

Justify, Why Monostable Multivibrator is called one-shot circuit?

. Why is the —ve voltage given at the base of Q1 transistor?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

What is the no of quasi & stable states of Monostable Multivibrator?
What is a multivibrator? What is a quasi state?
What are applications of Monostable Multivibrator?

The monostable multivibrator is also called __,  , or __?

A Monostable Multivibrator generates _ waveform?

Why is the time period T also called Delay time?

Justify, Why Monostable Multivibrator is called one-shot circuit?

In monostable multivibrator, the coupling elements are __ ?
What is a switching circuit?
What are the other names of monostable multivibrator?
What are the applications of monostable multivibrator? Design a Monostable
multivibrator with Vcc=10V, R1=2K, R>=20K, Rc1=Rc. =2K, C=0.1pF, For the pulse
width of 1usec

Design a One-shot multivibrator with Vcc=12V, R1=2K, R;=20K, Rci=Rc; =2K,
C=0.1pF at Vin=4V

Design a Monostable multivibrator with Vcc=10V, R1=5K, R2=20K, Rc1=Rc; =2K,
C=0.1pF at Vin=8V

Design a Monostable multivibrator with Vcc=10V, R1=5K, R2=25K, Rc1=Rc; =2K,
C=10pF, For the pulse width of 1usec

Design a One-shot multivibrator with Vcc=10V, R1=3K, R,=25K, Rci1=Rc; =2K,
C=10puF at Vin=5V

Design a Monostable with BFW10 and R1=2K, R2=20K, Rc1=Rc, =2K, C=0.1pF at
Vin=8V with triggering circuit having the values of Rt=1k, cr=1pF
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27. Design Monostable with BFW10 and R1=5K, R2=20K, Rc1=Rc. =2K, C=0.1pF at
Vin=8V

28. Design a One-shot multivibrator with Vcc=10V, R1=2K, R>=15K, Rci1=Rc; =4K,
C=0.1pF at Vin=10V

29. Design a Monostable multivibrator with Vcc=10V, R1=2K, R>=20K, Rc1=Rc2 =2K
C=0.1pF at Vin=8V with commutating capacitors C1=C,=1pF

30. Monostable multivibrator is also vcalled as

REAL TIME APPLICATIONS OF MONOSTABLE MULTIVIBRATORS :

1.

2.

Monostable vibrators are used in analog systems to control an output signal frequency.
Synchronize the line and frame rate of television broadcasts.

Even moderate the tunes of different octaves with electronic organs.

Used to hold output voltages in its unstable state for a certain period of time.

The monostable multivibrator is used as delay and timing circuits.
It is also used for temporary memories.
It is often used to trigger another pulse generator.

8. Itis used for regenerating old and worn out pulses.
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EXP NO: 11

BISTABLE MULTIVIBRATOR(SOFTWARE)

AlIM:

To design a fixed bias Bistable Multivibrator and to measure the stable state voltages before
and after triggering.

APPARATUS REQUIRED :

1. Multisim software version 13.0
2. Operating system windows XP
CIRCUIT DIAGRAM:

R1 15KQ R1 15KQ

-VBB= -1.5v

Fig 11.a circuit diagram of Bistable multivibrator

THEORY:

A bistable multivibrator, also known as a flip-flop, is an electronic circuit that has two
stable states and can store a single bit of binary data. Unlike monostable or astable multivibrators,
the bistable multivibrator remains in one of its two stable states indefinitely until an external input
or trigger causes it to switch to the other state. It operates as a memory element or a digital storage
device in various applications. The bistable multivibrator is typically implemented using two
cross-coupled logic gates or transistors, where each state represents a different binary value (0 or
1). The transition between states is controlled by input signals, such as clock pulses or control
inputs, which determine when the output should switch states. Common examples include the SR
(Set-Reset) flip-flop, D (Data) flip-flop, and JK flip-flop.

PROCEDURE:

1. Open Multisim Software to design Bistable multivibrator circuit
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no

Select on New editor window and place the required component Bistable multivibrator on
the circuit window.

Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO

Indicate the node names and go for AC Analysis with the output node

Observe the output waveform .

o gk w

OBSERVATIONS/GRAPHS:

w Waveform Viewer - [EDS_ TRAN_AMALYSIS 3/15/2016 1:44:54 PM] = (O ﬂ

Lk File Options View Curves Window Help S ey ﬂ

Fd HO @ & ‘@ 000 EN EE B DA

Walues o time = 0.279m V[Trigger) =-3.5

Fig 11.b. Output waveforms of Bistable multivibrator

RESULT: -

Output waveform of Bistable multivibrator is plotted.
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EXP NO: 11
BISTABLE MULTIVIBRATOR(HARDWARE)

AlIM:

To design a fixed bias Bistable Multivibrator and to measure the stable state voltages
before and after triggering.

COMPONENTS & EQUIPMENTS REQUIRED :

S.No | Device Range/Rating Qty
1. (@) DC supply 12V 1
voltage 2
(b) BJT 2N2369
(c) Resistors 2.2K Q ,15KQ ,100KQ [Each 2NO
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4. Connecting wires 5A 4

THEORY:

A Bistable multivibrator has two stable output states. It can remain indefinitely in any
one of the two stable states, and it can be induced to make an abrupt transition to the other stable
state by means of suitable external excitation. It would remain indefinitely in this stable state, until
it is again induced to switch into the original stable state by external triggering.

Bistable multivibrators are also termed as ‘Binary’s or Flip-flops’. A binary is sometimes

referred to as ‘Eccles-Jordan Circuit’.

Principle of Operation of bistable multivibrator:

Consider the circuit as shown in the figure.1. The transistor Qi and Q2 are n-p-n transistors.
They are coupled to each other as shown in figure 1. It is evident that the output of each transistor
is coupled to the input of the other transistor. Since the transistors are identical, there quiescent
currents would be the same, unless the loop gain is greater than unity. When |1 increases slightly,
the voltage drop across the collector resistance Rciincreases. Since Vcc is fixed, the voltage of
point C decreases. This has the effect of decreasing the base current of Q2. This, in turn, decreases
the collector current of Q2 viz. I, decreases, the voltage dropl.Rc. decreases. Hence the voltage of
point D increases.

Due to increase of Vp, the base current of Q1 increases. This increases the collector current
of Q1 viz l1. Thus |1 further increases. 11Rc1 drop further increases, Vc further decreases, the base
current of Q2 further decreases, with the result that I, further decreases. Thus it can easily seen that
if the collector current 11 increases even marginally, 1> would go on progressively decreasing and
as a result, 11 would progressively increase. Eventually 1> would become practically zero, cutting
off the transistor Q., at the same time transistor Q1 would conduct heavily with the result that it
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would be driven into saturation. Thus Q> becomes OFF and Q1 becomes ON. It can similarly be
shown that if I> increases even marginally similar sequence of operation would result and
ultimately Q- would be ON and Q1 OFF. Thus when Q1 is ON, Q2 is OFF and when Q1 is OFF Q2

is ON

CIRCUIT DIAGRAM:

R; 15KQ R; 15KQ
AWN—

-Vgg=-1.5V

Fig 11.a circuit diagram of Bistable multivibrator

PROCEDURE:

1.

2
3.
4

Connect the circuit as shown in figure 2.

. Observe the waveforms at Vee1, Veez, Vcel, Veez using CRO &multimeter

Observe the voltages at Vciand Vca.
If Vci= Vcesay and Ve=Vec(Approximately) then Q1 is ‘ON’ and Q2 is ‘OFF’

Otherwise Vci= Vcc (Approximately) and Vecz= Vcesay ) then Q1 is‘OFF’ and Q2

1S‘ON’.

Observe which transistor is in ON state and which transistor is in OFF state. and
observe the voltages Vci, Vcz, Vei, and Vez.

Apply —ve triggering at the base of the ON transistor and observe the voltages Vci1, Ve,
Vg1, and Va2,

OBSERVATIONS:
Before Triggering : When Q1 is ‘ON’ and Q2 is ‘OFF’

VBEL VBE2 VcEL VcE2

Stable state Voltages

After Triggering: When Q1 is‘OFF’ and Q2 is‘ON’.

VBEL VBE2 VcEL VcE2

Stable state Voltages
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RESULTS:

Conclusion can be made on which transistor is ‘ON’ and which transistor is ‘OFF’ before
triggering and after triggering.

DESIGN PROBLEMS:

1.

10.

Design a Bistable multivibrator with Vcc=10V, R1=2K, R=20K, Rc1=Rc. =2K, C=0.1uF
at Vin=8V

Design a Fixed Bias Binary multivibrator with Vcc=12V, R1=2K, R»=20K, Rc1=Rc> =2K,
C=0.1pF at Vin=4V

Design a Bistable multivibrator with Vcc=10V, R1=5K, R.=20K, Rci=Rc. =2K, C=0.1uF
at Vin=8V

Design a Bistable multivibrator with Vcc=10V, R1=2K, R»=15K, Rc1=Rc; =4K, C=0.1pF
at Vin=10V

Design a Fixed Bias Binary multivibrator with Vcc=10V, R1=3K, R>=25K, Rc1=Rc2 =2K,
C=10pF at Vin=5V

Design a flip flop or Binary with BFW10 and R1=2K, R2=20K, Rci1=Rc, =2K, C=0.1pF at
Vin=8V

Design a flip flop or Binary with BFW10 and R1=5K, R2=20K, Rci1=Rc, =2K, C=0.1pF at
Vin=8V

Design a Bistable multivibrator with Vcc=10V, R1=2K, R»=15K, Rc1=Rc; =4K, C=0.1uF
at Vin=10VvV

Design a Bistable multivibrator with Vcc=10V, R1=2K, R»=20K, Rc1=Rc; =2K, C=0.1puF
at Vin=8V with commutating capacitors C1=C,=1uF

Design a Bistable multivibrator with Vcc=10V, R1=2K, R»=20K, Rc1=Rc; =2K, C=10pF at
Vin=8V with commutating capacitors C1=C,=0.1uF
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VIVA QUESTIONS:
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19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

What is Multivibrator? Explain the principle on which it works? Why is it called a binary?
Explain the role of commutating capacitors in a Bistable Multivibrator?

Give the Application of a Binary.

What are the applications of a Bitable multivibrator?

Describe the operation of commutating capacitors?

Why is a Binary also called a flip-flop?

Mention the name of different kinds of triggering used in the circuit shown?

What are the disadvantages of direct coupled Binary?

How many types of unsymmetrical triggering are there?

. What are catching diodes?

. Which triggering is used in binary counting circuits?

. What are the applications of a Bitable Multivibrator?

. Describe the operation of commutating capacitors?

. Commutating capacitors are also called as __ or ?

. What is the meaning of a stable state in a multi-vibrator?

. Mention the names of different kinds of triggering used in the circuit shown?
. What are the disadvantages of direct coupled Binary?

. The diodes used in a bistable multivibrator to maintain a constant output swing are called

diodes?
The interval during which conduction transfers from one transistor to another is called the?
What are the coupling elements of a Bi-stable Multivibrator?

What are the other names of Bistable Multivibrator?
What is multivibrator?

Given the applications of bistable multivibrator?

Explain the multivibrator?

What are the other names of Bistable Multivibrator?

Describe the operation of commutating capacitors?

What is the meaning of a stable state in a multi-vibrator?

Mention the names of different kinds of triggering used in the circuit shown?

What are the disadvantages of direct coupled Binary?

The diodes used in a bistable multivibrator to maintain a constant output swing are called

___diodes?
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APPLICATIONS OF BISTABLE MULTIVIBRATORS :

1. The bistable multivibrator or Flip Flop is of great importance in digital operation in
computers, digital communications.

2. lItis also used for reversing to the supply to a given circuit or change supply to two circuit
at regular intervals.
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EXP NO: 12
ASTABLE MULTIVIBRATOR (SOFTWARE)

AlIM :
To design and simulate an Astable Multivibrator to generate clock pulse for a give
frequency and obtain the wave forms and test its performance.

COMPONENTS REQUIRED:
1. Resistors 1KQ, 2 No.s
4.7KQ 2 No.s
2. Capacitors 0.1 uf 2 No.s
2 No.s

3. Transistors 2N2369

SOFTWARE TOOL :
MULTISIM 13.0

CIRCUIT DIAGRAM :

Figl2.a :circuit diagram of Astable multivibrator

110
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THEORY:

An astable multivibrator is a type of electronic oscillator circuit that continuously switches
between its two unstable states, generating a square wave output with a defined frequency and duty
cycle. Unlike monostable and bistable multivibrators, which require external triggering, the astable
multivibrator oscillates autonomously, producing a periodic waveform without the need for an
external input. The circuit typically consists of an amplifier (such as a transistor or operational
amplifier) and a feedback network that includes resistors and capacitors.

PROCEDURE:

1. Open Multisim Software to design Astable multivibrator circuit

Select on New editor window and place the required component Astable multivibrator on
the circuit window.

Make the connections using wire and check the connections and oscillator.

Go for simulation and using Run Key observe the output waveforms on CRO

Indicate the node names and go for AC Analysis with the output node

Observe the output waveform .

N oo~

OBSERVATION RESULTS:

Fig12.b : output waveform of Astable multivibrator

RESULTS :

Output Waveforms of Astable multivibrator is plotted.
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EXP NO: 12

ASTABLE MULTIVIBRATOR (HARDWARE)

AIM :
To design an Astable Multivibrator to generate clock pulse for a give frequency and obtain
the wave forms and test its performance.

COMPONENTS & EQUIPMENTS REQUIRED: -

S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 1
(c) Capacitors 10uF 2
(d) Resistors 15KQ 2
4.7KQ 2
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4. Connecting wires 5A 4

THEORY:
An Astable multivibrator has two quasi-stable states, and it keeps on switching between
these two states, by itself, No external triggering signal is needed. The astable multivibrator
cannot remain indefinitely in any of these two states. The two amplifiers of an astable
multivibrator are regeneratively cross-coupled by capacitor.

CIRCUIT DIAGRAM :

Fig 12.a circuit diagram of Astable multivibrator
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THEORY :

Let it be assumed that the multivibrator is already in action and is oscillating i.e., switching
between the two states. Let it be further assumed that at the instant considered, Q2 is ON and Qz is
OFF.

i) Since Q2 is ON, capacitor C, charges through resistor Rc1. The voltage across Cz is Vcc.
i) Capacitor Cidischarges through resistor Ri, the voltage across Ci when it is about to start
discharging is Vcc.(Capacitor C; gets charged to Vcc when Qz is ON).

As capacitor C; discharges more and more, the potential of point A becomes more and
more positive (or less and less negative), and eventually Va becomes equal to V,, the cut in
voltage of Q1. For Va> V,, transistor Q1 starts conducting. When Q1 is ON Q- becomes OFF.

Similar operations repeat when Q1 becomes ON and Q> becomes OFF.

Thus with Q: ON and Q. OFF, capacitor C; charges through resistor Rc2 and capacitor C;
discharges through resistor R2. As capacitor C. discharges more and more , it is seen that the
potential of point B becomes less and less negative (or more and more positive), and eventually
Ve becomes equal to V,, the cut in voltage of Q.. when Vs> V,, transistor Q> starts conducting.
When Q2 becomes On, Q1 becomes OFF.

It is thus seen that the circuit keeps on switching continuously between the two quasi-stable
states and once in operation, no external triggering is needed. Square wave voltage are generated at
the collector terminals of Q1 and Qz i.e., at points C and D.

Design:
Ilc max=5mA ; Vcc = 12 V; Vce sat) = 0.2V
Rc = (Vce - Vegsan) 1 lcmax
Let C=0.1 uFand R=10KQ
T =0.69 (RiC1+R2C2) =0.69(2RC) -+ (Ri=R:2 ; C1=Cy)
=Ton+Torr

OBSERVATION TABLE:

S.No [Theoretical Time Period (T(Ton + Tors)) = 1.38RC Practical Time Period(T = Tox +To) )
Calculation Calculation
1
PROCEDURE:

1. Connect the circuit as shown in figure 1.

2. Observe the waveforms at Vge1, Vee2, Vce1, Vce2 and find frequency.
3. Vary C from 0.01 to 0.001uF and measure the frequency at each step.
4. Keep the DC- AC control of the Oscilloscope in DC mode.
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EXPECTED WAVEFORMS

VG Ve (sam 'r

—
1
1
1
1
|
1 1
Ve (san !
1

H

A

VG,

VB; Vy
VBZ i VY : i :
|.I<c T
i 1 1
Fig 12.b:Expected waveform of Astable multivibrator
OBSERVATIONS:

Ton (Theoritical) = 0.69RC =

Torr (Theoritical) = 0.69RC =

T(Ton + Torr) (Theoritical) = 1.38RC =
Ton (practical) =

Torr (practical) =

T(Ton + Torr) (practical) =

RESULT:

Conclusion can be made on time period of the output waveforms of the Astable multivibrator
theoretically and practically and output waveforms of the multi vibrator are identical or not WHEN
compared with the theoretical wave forms
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DESIGN PROBLEMS:

1. Design a Astable multivibrator with Vcc=10V, R1=2K, R>=20K, Rc1=Rc2 =2K, , C1=C>=0.1pF,
For the time period of 1usec

2. .Design a Square wave generator withVcc=10V, R1=5K, R2=15K, Rci1=Rc. =5K, C1=C>=10 pF,
For the time period of 5usec

3.Design a Astable multivibrator with Vcc=10V, R1=2K, R>=10K, Rci1=Rc, =2K, C1=C,=0.1uF,
For the time period of 5usec

4.Design a Square wave generator withVcc=10V, R1=2K, R»=20K, Rci1=Rc, =2K, C1=C»=4.7 uF,
For the time period of 1usec

5 .Design a Astable multivibrator with Vcc=10V, R1=2K, R>=20K, Rc1=Rc2 =2K, , C1=C,=0.1pF,
For the time period of 1usec

6.Design a Square wave generator withVcc=10V, R1=2K, R>=20K, Rci1=Rc> =2K, C1=C,=4.7 pF,
For the time period of 1usec

7 .Design a Astable multivibrator with Vcc=10V, R1=2K, R>=20K, Rc1=Rc, =2K, , C1=C,=0.1puF,
For the time period of 1usec

8 .Design a Square wave generator withVcc=10V, R1=5K, R>=15K, Rci1=Rc, =5K, C1=C,=10 pF,
For the time period of 5pusec

9.Design a Astable multivibrator with Vcc=10V, R1=2K, R>=10K, Rci1=Rc, =2K, C1=C,=0.1uF,
For the time period of 5usec

10.Design a Square wave generator withVcc=10V, R1=2K, R.=20K, Rci=Rc; =2K, C1=C»=4.7
MF, For the time period of 1psec.
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VIVA QUESTIONS:

=

What is a switching circuit?
Justify that the Astable Multivibrator is a two stage RC coupled Amplifier using negative
feedback.

3. What is the difference between a switching transistor and an ordinary transistor?

6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

What is the effect of slew rate on the working of an Op-amp Multivibrator?

Is it possible to change time period of the waveform with out changing R& C? Support
your answer?

Collector waveforms are observed with rounded edges. Explain?

Explain charging and discharging of capacitors in an Astable Multivibrator?

How can an Astable multivibrator be used as VCO?

. Why do you get overshoots in the Base waveforms?

What are the applications of Astable Multivibrator?

How can Astable multivibrator be used as a voltage to frequency converter?

What is the formula for frequency of oscillations?

What are the other names of Astable multivibrator?

What are the other names of Astable multivibrator?

The smaller allowable interval between two triggers is called the __ of the flip-flop?
Explain charging and discharging of capacitors in an Astable Multivibrator?

How can an Astable multivibrator be used as VCO?

What are symmetrical triggering and unsymmetrical triggering?

What are the applications of Astable Multivibrator?

Which multivibrator has two quasi-stable states? What is duty cycle?

What is the formula for frequency of oscillations?

An astable multivibrator is used asa ____ generator?

Design R and C for a frequency of 2KHz of a symmetric Astable oscillator?

Define astable state?

Define quasi stable state?

Explain about the the astable multivibrator?

Explain the wave form the astable multivibrator?

Describe the operation of commutating capacitors?

What is multivibrator? explain the principle on which it works? why is it called a bonary?

What are the applications of a astable multivibrator?

DEPARTMENT OF ECE 116




ANALOG AND PULSE CIRCUITS LAB

REAL TIME APPLICATIONS :

9.

Used in amateur radio equipment to receive and transmit radio signals.

Used in Morse code generators, timers, and systems that require a square wave, including
television broadcasts and analog circuits.

Involve in radio gears to transmit and receive radio signals and also in time, morse code
generators and some systems which require a square wave like analog integrated circuits and
TV broadcasts.

The astable or free running multivibrator is used as a square wave frequency generator
As a timing oscillator or clock of a computer system.

It is also used for flashing lights, switching and power supply circuits.

. Amateur radio equipment to receive and transmit radio signals.

Used in Morse code generators.

Timers.

10. Systems that require a square wave, including television broadcasts and analog circuits.
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EXP NO: 13
SCHMITT TRIGGER USING TRANSISTOR(SOFTWARE)

AlIM:
To design and simulate a Schmitt trigger and to observe the waveforms for a given UTP &
LTP Values and test its performance.

COMPONENTS REQUIRED:

1. Resistors 5KQ,3.3KQ,27KQ,14KQ
25KQ.2KQ
2. Transistors 2N2369 — 2
3. Capacitors - 10pF
SOFTWARE TOOL :
Multisim 13.0

CIRCUIT DIAGRAM :

WECLC

Rl

RcZ
SkOhms 1O ms
oz

=
=} 27k0hms
<I,

+

i}
o RA1 Ra
25k0hms 2k0hms

Fig 13.a:Circuit Diagram of Schmitt trigger
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THEORY:

A Schmitt trigger is a type of electronic comparator with hysteresis, designed to provide a
stable output when the input signal is noisy or slow-changing. It features two distinct threshold
voltage levels: a higher threshold for transitioning from a low to a high output state and a lower
threshold for transitioning back to a low state. This hysteresis ensures that the output switches
states only when the input signal crosses these predefined thresholds, thus reducing the impact of
noise and preventing false triggering due to small fluctuations around the threshold levels. The
circuit typically uses positive feedback to achieve these thresholds, creating a more robust and
stable switching behavior. Schmitt triggers are commonly implemented using operational
amplifiers, logic gates, or dedicated ICs.

PROCEDURE:

1. Open Multisim Software to design Astable multivibrator circuit

2.Select on New editor window and place the required component Astable multivibrator on the
circuit window.

3.Make the connections using wire and check the connections and oscillator.

4.Go for simulation and using Run Key observe the output waveforms on CRO

5.Indicate the node names and go for AC Analysis with the output node

6.0bserve the output waveform .

OBSERVATION RESULTS:

Fig 13.b:Output waveform of Schmitt trigger circuit

RESULTS:
Output waveform of Schmitt trigger is plotted.
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SCHMITT TRIGGER USING TRANSISTOR (HARDWARE)

EXP NO: 13

AIM:

To design a Schmitt trigger and to observe the waveforms for a given UTP & LTP Values

and test its performance.

COMPONENTS & EQUIPMENTS REQUIRED: -

S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 1
(c) Capacitors 10 pF 1
(d) Resistors 5KQ ,14KQ 1
3.3KQ ,27KQ,
25KQ,2KQ 1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4, Connecting wires 5A 4
CIRCUIT DIAGRAM:
1IIIU__
Rcz

2Fk0Ohms

oz

19O hms

25k0hms

Fe
2k0hms

=:]

Fig 13.a: circuit diagram of Schmitt trigger using transistor
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THEORY:

The most important application of Schmitt Trigger circuit are amplitude comparator and
squaring circuit are amplitude comparator and squaring circuit. The circuit is used to obtain a
square waveform from any arbitrary input waveform. The loop gain is to be less than unity.

If Q2 is conducting there will be voltage drop across Rz which will elevate the emitter of
Q1. Consequently if V is small enough in voltage, Q1 will be cut-off with Q1 conducting, the circuit
amplifies and since the gain is positive, the output to rise, Vocontinues to fall and Z> continues to
rise. Therefore a value of V will be reached where Q: is turned OFF. At the point the output no
longer responds to the input.

Here the input signal is arbitrary except that it has large enough excursion to carry input
beyond the limits of hysteresis range, Vu = (V1 — V2).

The output is a square wave whose amplitude is independent of the amplitude of the input
waveform.

DESIGN:

Given UTP=5V,LTP=3V
lc2 = 5mA
(Rcz2 + Re) = Vee/ ez
UT.P =V =5V
Ve2 = (RexVce) / (RC2+RE)
I =0.1xlc2
L.T.P=Ve =3V
Ro=Eroi/l2=VEe1/l=L.T.P/I>
Rcy = {(RexVcee) / VE1} —Re
Ig2 = Ic2 / hfe(min)
(Vce - Ve2) I (R1+Rc1))) = (Ve2/R2)+lB2
Re = (hexRe) / 10
Find Ry, Rz, Re, Rciand Rez from the above equations

OBSERVATION TABLE:

Theoritical Practical
Calculation
Calculation

S.No |[Upper threshold Point(U.T.P)  |Lower threshold Point(L.T.P) [Hysistersis(Vi)=" Hysistersis(Vi)=

= - Vsat(-Vce) *R2 UTP-LTP  lUTP-LTP

= + Vsat(+Veo) *R2 R1+R2
R1+R2
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PROCEDURE:

1. Connect the circuit as shown in figure 1 with designed values.

2. Apply Vcc of 12V and an input frequency of 1KHz with an amplitude more than the
designed UTP.

3. Now note down the output wave forms

4. Observe that the output comes to ON state when input exceeds UTP and it comes to OFF
state when input comes below LTP

5. Observe the waveforms at Vci1, Vcz, Ve2 and Ve and plot graphs.

6. Keep the DC- AC control of the Oscilloscope in DC mode.

MODEL GRAPHS:

A

Input sine wave
Vmax>UTP UTP

AN A U A W A

L Y A W AN TR S

v

VG,
Schmitt Trigger
— output
VG,
VB,
N\ N\ N N\

Fig 13.d: expected waveform of Schmitt trigger circuit

RESULTS::
Conclusion can be made on desined and practical values of U.T.P and L.T.P. and also made
on output waveform of Schmitt trigger for the given sinusoidal input.
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VIVA QUESTIONS:

1.

©OoNO A N

el ol
w N RO

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,

Explain how a Schmitt trigger acts as a comparator?
Derive its expressions for UTP & LTP.

What are the applications of Schmitt Trigger?
Define hysteresis action?

Why is Schmitt Trigger called a squaring circuit?

What is UTP?

What is LTP?

What is the difference between a Binary and Schmitt Trigger?

Other names of Schmitt trigger.

. Difference between comparator and Schmitt trigger.

. Difference between Schmitt trigger and Multivibrator.

. For good Schmitt trigger the hysteresis value always?

. Determine UTP and LTP of a Schmitt trigger having the values , R1=R>=18K, Rc1=Rc;

=2.7K, Re=1.5K

Design a Schmitt Trigger using npn transistor for Vcc=12 V, UTP=3.5V, LTP=2.5V
,hfe=50,1c2=2mA

Determine UTP and LTP of a Schmitt trigger having the values , R1=R»=10K, Rc1=Rc>
=3.3K, Re=4.7K

Design a Schmitt Trigger using npn transistor for Vcc=10 V, UTP=5.5V, LTP=2.5V
,hfe=50,1c2=3mA

Design a Schmitt trigger for the Hysteresis of 3V

Determine UTP and LTP of a Schmitt trigger having the values , R1=R>=18K, Rc1=Rc>
=2.7K, Re=1.5K

Design a Schmitt Trigger using npn transistor for Vcc=12 V, UTP=5V, LTP=4.5V
,hfe=50,1c2=1.5mA

Determine UTP and LTP of a Schmitt trigger having the values , Ri=R>=15K, Rc1=Rc>
=3K, Re=4K

Design a Schmitt Trigger using npn transistor for Vcc=10 V, UTP=5.5V, LTP=2.5V
,hfe=50,1c2=3mA

Design a Schmitt trigger for the Hysteresis of 7V

Determine UTP and LTP of a Schmitt trigger having the values , R1=R>=20K, Rc1=Rc>
=4.7K, Re=1.5K

Design a Schmitt Trigger using npn transistor for Vcc=12 V, UTP=5.5V, LTP=3.5V
,hfe=70,Ic2=5mA
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25. Determine UTP and LTP of a Schmitt trigger having the values , R1=R»=12K, Rc1=Rc>
=3.3K, Re=5.7K

26. Design a Schmitt Trigger using npn transistor for Vcc=12 V, UTP=5.5V, LTP=2.5V
,hfe=50,1c2=5mA

27. Design a Schmitt trigger for the Hysteresis of 5V

28. Determine UTP and LTP of a Schmitt trigger having the values , R1=R>,=20K, Rc1=Rc>
=2.7K, Re=3.5K

29. Design a Schmitt Trigger using npn transistor for Vcc=12 V, UTP=7V, LTP=5.5V
,hfe=50,1c2=3.5mA

30. Determine UTP and LTP of a Schmitt trigger having the values , R1=R>=20K, Rc1=Rc>
=3K, Re=7K

REAL TIME APPLICATIONS OF SCHMITT TRIGGER:

Squaring Circuit.

Sine-To-Square Comparator.

Amplitude comparator.

As Flip Flops.

A Comparator Circuit Which Converts Any Arbitrary Signal(Slope!=1) To Square.

ok wbdPE
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EXP NO: 14

MILLER SWEEP CIRCUIT

AIM: To observe the characteristics of boot strap sweep generator

APPARATUS REQUIRED:

S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 1
(c) Capacitors 10u F 1
1
(d) Resistors 1KQ 2
22KQ 2KQ 1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4. Connecting wires 5A 4

CIRCUIT DIAGRAM:

VCC  q2v

-
R1
§ 22kohm R4

Cc1 § 2kohm

|

1uF

Q2

R2 BC107BP
1kohm éRS

1kohm

output (Vo)

w1

500Hz 5V
+
@)

||IL

Fig: 14 a— circuit diagram of Miller sweep circuit
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THEORY:

The Miller sweep circuit is an electronic circuit used to analyze the frequency response and
characteristics of amplifiers, particularly to measure their bandwidth and gain-frequency
relationship. It typically involves an amplifier with a capacitive feedback network that includes a
variable capacitor or a capacitor in series with a resistor, which creates a sweeping effect. By
varying the capacitance, the circuit effectively sweeps through a range of frequencies, allowing the
observation of how the amplifier's gain changes with frequency. This sweeping process can help
identify the -3 dB bandwidth of the amplifier, assess its stability, and evaluate its high-frequency
performance.

PROCEDURE:
1. Connect the circuit as per the circuit diagram
2. Generate a control square wave amplitude vc of 5v pp at 500 Hz Frequency and apply into
the circuit.

3. Observe the output wave forms

EXPECTED WAVE FORMS:

Fig: 14 b— Output waveform of Miller sweep circuit

Inference:

Conclusions can be made on sweep time Ts and retrace time Tr and sweep voltage V of the sweep
waveform theoretically and practically and also made on if the output waveform of the Bootstrap
are identical with the theoretical wave forms or not.

RESULT:
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Miller sweep circuit wave forms are plotted.

VIVA QUESTIONS:

1. What is a Miller Sweep Circuit?

2. Explain the principle behind the Miller Sweep Circuit.

3. What is the role of the Miller effect in this circuit?

4. Describe the components typically used in a Miller Sweep Circuit.

5. How does the capacitor influence the sweep operation in the circuit?

6. What type of waveform is typically generated by the Miller Sweep Circuit?

7. Why is the Miller Sweep Circuit used in oscilloscopes?

8. How do you calculate the sweep rate in a Miller Sweep Circuit?

9. What is the significance of the time constant in the circuit?

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Explain the working of the transistor in the Miller Sweep Circuit.

How does the biasing of the transistor affect the circuit operation?

What are the typical applications of the Miller Sweep Circuit?

Can the sweep linearity be improved in a Miller Sweep Circuit? If so, how?
What is the role of the feedback loop in the Miller Sweep Circuit?

How does changing the capacitor value affect the sweep duration?

What happens to the sweep signal if the resistor value is increased?

Why is it important to have a stable DC operating point in the circuit?

How does temperature affect the performance of the Miller Sweep Circuit?
Explain the difference between a linear and non-linear sweep in this circuit.
What precautions should be taken when setting up the Miller Sweep Circuit?
How would you troubleshoot if the circuit fails to generate the desired sweep?

What is the impact of parasitic capacitances on the circuit operation?
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23. How does the Miller effect contribute to the circuit's high-frequency behavior?
24. What is the role of the load resistor in the Miller Sweep Circuit?

25. Why is the circuit called a "sweep" circuit?

26. How does the Miller Sweep Circuit compare to other types of sweep circuits?
27. What are the limitations of the Miller Sweep Circuit?

28. In what scenarios would you prefer a Miller Sweep Circuit over other types?
29. How does the Miller Sweep Circuit achieve frequency modulation?

30. What are the safety considerations when working with a Miller Sweep Circuit?
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EXP NO: 15

BOOTSTRAP TIME BASE GENERATOR

AlIM:
To verify the output characteristics of Bootstrap sweep generator
APPARATUS:
S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 1
(c) Capacitors 1uF 2
10p F 1
220KQ,14KQ,
(d) Resistors 10KQ 1
1
2. Signal generator 0.1Hz-1MHz 1
3. CRO OHz-20MHz 1
4, Connecting wires 5A 4

CIRCUIT DIAGRAM:

Fig 15.a : Circuit diagram of Bootstrap time base generator
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THEORY:

A bootstrap time base generator is a type of electronic circuit used to generate a time base
or timing signal, often employed in oscilloscopes and other applications requiring precise timing
intervals. The circuit utilizes a bootstrap capacitor in conjunction with a timing resistor and an
active device, such as a transistor or operational amplifier. The bootstrap capacitor is charged
and discharged to create a periodic timing waveform. The key advantage of the bootstrap
approach is its ability to provide a stable and accurate time base signal with minimal drift and
variation, as the bootstrap capacitor enhances the linearity of the timing interval. This method
also improves the performance of the timing circuit by reducing the impact of variations in
component values and power supply fluctuations. By adjusting the resistor and capacitor values,
the frequency and duty cycle of the generated time base signal can be precisely controlled,

making it ideal for applications requiring reliable and consistent timing signals.
PROCEDURE:

1. Connect the circuit diagram as shown in the figure .(1) Apply +15V (Vcc) & -

15V(-VEee ) DC as power supply to the circuit.
Apply 1kHz symmetrical square wave signal with the help of signal generator.
Observe the input and output wave forms of CRO and plot the waveforms.

Calculate the sweep & retrace time from the CRO .
Clarify the values with the theoretical calculation

arow

THEORITICAL CALCULATION:
Ts=Rcl1.Cs
CsVs hfe 1
Tr=(—— e ——
( Vce )/ [RB R01:I

VccTg

Rcl1Cs
EXPECTED WAVE FORMS :
Vi

Whose Vs =

A

I
:Ts
I

Fig 15.b:Expected waveform of bootstrap time base generator

DEPARTMENT OF ECE

130




ANALOG AND PULSE CIRCUITS LAB

OBSERVATION TABLE:

S.No  [Theoritical Time Period(T)

Practical Time Period (T) =Ts + Tr

1

RESULT:

The wave forms shown in figure are observed.
VIVA QUESTIONS:

1.

© ooN s WD

e
[
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13.
14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
24,

25.

26.

Explain the basic principle involved in Bootstrap Sweep generator.

Mention the type of feedback employed in Bootstrap Sweep generator.
Mention the characteristics of the amplifier used in Bootstrap sweep generator.
What is meant by Bootstrap sweep generator?

How much is the amplifier gain for Bootstrap sweep generator.

The most important application of time base generator is
Write the sweep time of a UJT expression.

Write the methods of generating time base wave forms.
Which oscillator generates the non-sinusoidal wave forms

. Write the expression for sweep speed error.
. Define (a) Voltage time base generator, (b) current time base generator (c) linear

time base generator.

. What is the relation between the slope error, displacement error and transmission

error?

What are the various methods of generating time base wave-form?

Which amplifier is used in Boot-strap time base generator?

Which amplifier is used in Boot-strap time base generator?

Which type of sweep does a bootstrap time-base generator produce?

What is the gain of the amplifier used in Bootstrap time base generator?
What is retrace time? Write the formula for the same for Bootstrap time base
generator.

What is the formula for sweep amplitude in Bootstrap time base generator?
To have less flatness time of sweep signal, then the gate signal time has to be .
A Bootstrap sweep circuit employs __ type of feedback.

Which amplifier is used in Boot-strap time base generator?

Which type of sweep does a bootstrap time-base generator produce?
Design a Bootstrap Sweep generator for Vcc=12V,hfe=20,Rc1=11.2K,

Rb=150K,Cs=0.8pF, C»=8.8uF and Re=5.8K.

Find a reasonable value for Rb, where Rb is the collector to base resistor for a
20V sweep in 560pusec. Assume hfe=50, Rc1=5K, Tg=500msec

Design a Bootstrap Sweep generator for Vcc=12V,hfe=20,Rc1=11.2K,
Rb=150K,Cs=0.8uF, Cx=5.8pF and Re=5.8K.
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27. Find a reasonable value for Rb, where Rb is the collector to base resistor for a
20V sweep in 400psec. Assume hfe=50, Rc1=5K, Tg=20msec

28. Design a Bootstrap Sweep generator for Vcc=12V,hfe=20,Rc1=11.2K,
Rb=150K,Cs=0.8F, C,=8uF and Re=5.8K.

29. Find a reasonable value for Rb, where Rb is the collector to base resistor for a
20V sweep in 550pusec. Assume hfe=50, Rc1=5K, Tg=560msec

30. Design a Bootstrap Sweep generator for Vcc=12V,hfe=20,Rc1=11.2K,
Rb=150K,Cs=0.8uF, C,=6.8pF and Re=5.8K.

REAL TIME APPLICATIONS OF A BOOTSTRAP TIME-BASE GENERATOR :

1. A bootstrap time-base generator produces a positive-going sweep.

2. Bootstrap time-base generator, a non inverting amplifier with unity gain is
required.
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EXP NO 16: CASCODE AMPLFIER CIRCUIT /DARLINGTON PAIR CIRCUIT

EXPT NO: 16.

CASCODE AMPLIFIER (Software)

AIM: To study the frequency response of amplifier, calculate voltage gain and bandwidth from
the response.

APPARATUS:
1.Regulated power supply - 1 No.
2.Function generator - 1 No.
3.CRO - 3 No.
4.Transistor (BC 107 or 2N2222) - 2 No.
5.Resistors (57.3K€Q,3.15KQ
300Q,1KQ) - 1 No. each
6.Resistor (4.7KCQ) - 2 Nos.
7.Capacitors (10 pF, 100 pF) - 3,1No. each
8.Bread Board - 1 No.

9.Connecting wires

SOFTWARE USED: Multisim V13.0

CIRCUIT DIAGRAM:

0
'|'_'_|_
12y =
R1 éﬁd
7327kD E4.7KD
. c3 FIcd
| %
1T a
4 4 01 10uF -
I—4EBC1U?BP ol 2
10UF
= Rz ]
§3.153kn
5 3
g T i P RE
1
1 [ BC107EP 1k
¥ino 10uF i
S 20mYT mE
~ MkHz i
= ge R RS o4
§4.?kn %nan ==100uF

Fig: 16.a Cascode Amplifier circuit diagram
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THEORY:

A cascode amplifier is a type of multi-stage amplifier configuration that enhances
performance by stacking two transistor stages in series. In this arrangement, the output of the
first transistor stage is connected to the input of the second transistor stage. The primary
advantage of a cascode amplifier is its improved gain and bandwidth performance compared to a
single transistor stage. The lower transistor, often referred to as the "common-emitter" or
"'common-source™ transistor, provides high voltage gain, while the upper transistor, known as the
"common-base™ or "common-gate” transistor, improves the overall stability and reduces the
Miller effect by minimizing the feedback capacitance between the stages. This configuration
effectively increases the amplifier's high-frequency response and reduces distortion. The cascode
amplifier is particularly useful in applications requiring high-frequency performance and low
noise, such as in RF amplifiers and analog signal processing. Its design enhances input and
output impedance matching, making it a valuable circuit for high-performance and high-
precision electronic systems.

PROCEDURE:
1. Switch ON the computer and open the multisim software.
2. Check whether the icons of the instruments are activated and enable.
3. Now connect the circuit using the designed values of each and every component.
4. Connect the function generator with sine wave of 50mVp-p as input at the input of terminals
of the circuit.
5. Connect the Cathode Ray Oscilloscope (CRO) to the out put terminals of the circuit.
6. Go to simulation button click it for simulation process.
7. From the CRO note the following values
2. Input voltage Vi =
3. Output voltage Vo =
4. Voltage gain Av = Vo/Vi =
5. Phase shift 6 =
8. To study the frequency response click the AC analysis, so that a screen displays the following
options

9. Start frequency

10. Assign the proper values for start frequency, stop frequency and vertical scale according to
the circuit requirements and observe the frequency response.
11. From the frequency response calculate the

maximum gain Avmax =

lower cutoff frequency (f1) at Avmax-3dB (decibel scale) value
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at Avmax/\2 (linear scale) =
Higher cutoff frequency (f2) at Avmax-3dB (decibel scale) value

at Avmax/\2 (linear scale) =
OBSERVATIONS:
From CRO:

% Oscilloscope-XSC1

I B ES
ime Channal_#s Channel_B
E E‘i‘! 310683 ms 537567 My -38.700 My Beyece
= _:1' b Sawe Ext. Trigger
[
Timebaze + Channel & Channel B Trigger
Scale | S00 us/Di —=| seale | 500 maDiv Scale |20 mA#Div Edge [+ %
¥ position |0 ¥ position |0 ¥ position |0 Lewel o W

AT Add | Bea) SB Ac| oo IDC i= | Aac|l D IDC _l s Type Sing.| Mor. | Auto |[None

Fig: 16.b Output waveform of cascode amplifier

Input voltage Vi =

Output voltage Vo =
Voltage gain Av = Vo/Vi =
Phase shift 6 =

NG

From Frequency response:

cascoac ampiiier

x|
AC Analysis 18]

v A2 4 <1 1.5888k
lvi 2z.0122
Ix2 265.0211k
3 lvz 22.0233
é fdx 263.4323k
B lay 11.0414m
Ej:, 1/dx 3.7960n
ﬁ 1/dy 90.5684
P-4 min x 1.0000
max x 1.0000G
I fmin v 183 .5203m
100m hoax ¥ 22.0234
1 10k 1M 10011 gl crfrser x 0.0000
loffset v 0.0000

Frequency (Hz)

Fig: 16.c Frequency response of cascode amplifier

Maximum gain Avmax =
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5. Lower cutoff frequency(fl) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =

6. Higher cutoff frequency(f2) at Avmax-3dB (decibel scale) value
at Avmax/\2 (linear scale) =
CALCULATIONS:

Band width (BW) = f,—f,

RESULT:  Cascode amplifier is design with the given specifications and from observed
frequency response, gain and band width are calculated.

APPLICATION:

3. Itisused in RF tunner.
4. Used in Amplitude Modulation.
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EXP NO: 16

CASCODE AMPLIFIER (HARDWARE)

AIM: to study the frequency response of amplifier, calculate voltage gain and bandwidth from
the response.

COMPONENTS & EQUIPMENTS REQUIRED: -

S.No | Device Range/Rating | QTY
1. (a) DC supply voltage |12V 1
(b) Transistor BC107 2
(c) Capacitors 10 pF 3
100 pF 1
56KQ ,3.3KQ,
(d) Resistors 330Q,1KQ 1
4.7KQ 2
Vee=12V
4.-7k0

56k | 1

M

10uF

i i 10uF

= §3.3m
1k g

CRO
" "\ Bcio7
I
10uF g \L
47k
30mv

p-p C) g L_100uF
~
ks 3300

BC107

/

Fig: 16.d Cascode Amplifier circuit diagram

DEPARTMENT OF ECE

137




ANALOG AND PULSE CIRCUITS LAB

PROCEDURE: -

1. Connect the circuit diagram as shown in figure.
2. Adjust input signal amplitude in the function generator and observe an amplified voltage

at the output without distortion.
3. By keeping input signal voltage, say at 50mV, vary the input signal frequency from 0 to
1MHz in steps as shown in tabular column and note the corresponding output voltages.

PRECAUTIONS:

Avoid loose connections and give proper input VVoltage

TABULAR COLUMN :
Input Vi =50mV

Frequency(Hz)| Output voltage Vo Gain =V, /Vi Gain in dB=20log(Vo /Vi)
50Hz
100Hz
1KHz
10KHz
50KHz
100KHz
500KHz
1MHz

RESULT:

4. Frequency response of Cascode amplifier graph is plotted.
5. Gain= dB (maximum).
6. Bandwidth= fH--fL = Hz.
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VIVA QUESTIONS:

CoNo~ N E

Why the case code amplifier provides a phase reversal?

In the dc equivalent circuit of an amplifier, how are capacitors treated?
What is the effect of bypass capacitor on frequency response?

Define lower and upper cutoff frequencies for an amplifier.

State the reason for fall in gain at low and high frequencies.

What is meant by unity gain frequency?

Define Bel and Decibel.

What do we represent gain in decibels?

Why do you plot the frequency response curve on a semi-log paper?

. Explain the function of emitter bypass capacitor Ce?

. What is the equation for voltage gain?

. What is cut off frequency? What is lower 3dB and upper 3dB cut off frequency?
. What are the applications of Case code amplifier?

. What is active region?

. What is Bandwidth of an amplifier?

. What is the importance of gain bandwidth product?

. Draw h parameter equivalent circuit of Case code amplifier.

. What is the importance of coupling capacitors in Case code amplifier?

. What is the importance of emitter by pass capacitor?

. What type of feedback is used in case code amplifier?

. What are the various types of biasing a Transistor?

. What is Q point of operation of the transistor? What is the region of operation of the

transistor when it is working as an amplifier?

. Why frequency response of the amplifier is drawn on semi-log scale graph?
. If Q point is not properly selected, then what will be the effect on the output waveform?
. What are the typical values of the input impedance and output impendence of case code

amplifier?

. What is meant by unity gain frequency?

. In the dc equivalent circuit of an amplifier, how are capacitors treated?
. What is the effect of bypass capacitor on frequency response?

. Define lower and upper cutoff frequencies for an amplifier.

. State the reason for fall in gain at low and high frequencies.
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EXERCISE PROBLEMS:

Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot the frequency response of BC 107amplifier with C2 = 5 pF with triangular i/p.
Plot the amplitude response of BC 107 amplifier with R1 = 4.1 K.

Plot the amplitude response of BC 107 amplifier with R2 = 9.4 K triangular i/p.

Plot frequency response of BC 107 amplifier R1 = 4.1 K, R2 = 9.4 K with square i/p.
Plot the frequency and amplitude response of BC 107 amplifier with C1 =5 pF.
Plot frequency response of BC107 R1 = 4.1 K, R2 = 9.4 K with square i/p.

Plot the frequency and amplitude response of BC107 amplifier with C1 = 10 pF.
Plot the frequency response of BC 107amplifier with C2 = 2 pF with i/p.

10. Plot the amplitude response of BC 107 amplifier with R1 = 2.1 K.

© © N o gk~ wDdPE
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