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Applied Electronics (22329)

Preface

The primary focus of any engineering laboratory/ field work in the technical education system is to
develop the much needed industry relevant competencies and skills. With this in view, MSBTE
embarked on this innovative ‘I’ Scheme curricula for engineering diploma programmes with
outcome-base education as the focus and accordingly, relatively large amount of time is allotted for
the practical work. This displays the great importance of laboratory work making each teacher;
instructor and student to realize that every minute of the laboratory time need to be effectively
utilized to develop these outcomes, rather than doing other mundane activities. Therefore, for the
successful implementation of this outcome-based curriculum, every practical has been designed to
serve as a ‘vehicle’ to develop this industry identified competency in every student. The practical
skills are difficult to develop through ‘chalk and duster’ activity in the classroom situation.
Accordingly, the ‘I’ scheme laboratory manual development team designed the practicals to focus on
the outcomes, rather than the traditional age old practice of conducting practicals to ‘verify the
theory’ (which may become a byproduct along the way).

This laboratory manual is designed to help all stakeholders, especially the students, teachers and
instructors to develop in the student the pre-determined outcomes. It is expected from each student
that at least a day in advance, they have to thoroughly read through the concerned practical procedure
that they will do the next day and understand the minimum theoretical background associated with
the practical. Every practical in this manual begins by identifying the competency, industry relevant
skills, course outcomes and practical outcomes which serve as a key focal point for doing the
practical. The students will then become aware about the skills they will achieve through procedure
shown there and necessary precautions to be taken, which will help them to apply in solving real-
world problems in their professional life.

This manual also provides guidelines to teachers and instructors to effectively facilitate student-
centered lab activities through each practical exercise by arranging and managing necessary
resources in order that the students follow the procedures and precautions systematically ensuring the
achievement of outcomes in the students.

Enhanced use of electronic gadgets has made electronics engineers to deal with the various types of
electronic circuits which generate the required analog/digital output. Transistor has remarkably
expanded the utility of electronic equipment. Discrete components are widely used in amplifiers and
other electronic systems which the engineering diploma holders (also called as technologist) have to
use or maintain. The learning of basic operating principles of electronic circuits will help the students
to troubleshoot electronic equipment. This course is developed in such a way that, students will be
able to apply the knowledge of basic electronic circuit working to solve broad electronic engineering
application problems.

Although best possible care has been taken to check for errors (if any) in this laboratory
manual, perfection may elude us as this is the first edition of this manual. Any errors and suggestions
for improvement are solicited and highly welcome.
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Programme Qutcomes (POs) to be achieved through Practical of this Course:-

POL1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic engineering to
solve the broad-based Electronics and Telecommunication engineering problems.

PO2. Discipline knowledge: Apply Electronics and Telecommunication engineering knowledge to
solve broad-based Electronics and Telecommunications engineering related problems.

PO3. Experiments and practice: Experiments and practice: Plan to perform experiments and
practices to use the results to solve broad-based Electronics and Telecommunication
engineering problems.

PO4. Engineering tools: Apply relevant Electronics and Telecommunications technologies and tools
with an understanding of the limitations

POS. The engineer and society: Assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to practice in field of Electronics and Telecommunication
engineering.

PO6. Environment and sustainability: Apply Electronics and Telecommunication engineering
solutions also for sustainable development practices in societal and environmental contexts.

PO7. Ethics: Apply ethical principles for commitment to professional ethics, responsibilities and
norms of the practice also in the field of Electronics and Telecommunication engineering.

POS. Individual and team work: Function effectively as a leader and team member in diverse/
multidisciplinary teams.

PO9. Communication: Communicate effectively in oral and written form.

PO10. Life-long learning: Engage in independent and life-long learning activities in the context of
technological changes also in the Electronics and Telecommunication engineering and allied
industry.

Program Specific Outcomes (PSO) :-

PSOL. Electronics and Telecommunication Systems: Maintain various types of Electronics and
Telecommunication systems.
PSO2. EDA Tools Usage: Use EDA tools to develop simple Electronics and Telecommunication
engineering related circuits.
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List of Industry Relevant Skills

The following industry relevant skills of the competency ‘Use discrete electronic devices and
voltage regulators’ are expected to be developed in students by undertaking the practicals of this
laboratory manual.

—

Identify the electronic component.

Test electronic component

Select the electronic component of proper value as per the requirement.
Select the appropriate BJT/FET with the help of data sheet.

Use the heat sink for relevant active component.

Mount the electronic component on breadboard as per circuit diagram.
Test the circuit for the given application.

Compare the observed output with the expected output.

A A U o

Find faults and trouble shoot the given circuit

10. Use appropriate EDA tool for simulation of electronic circuit
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Practical- Course OQOutcome matrix

Course Outcomes (COs)

a.  Use Transistor as low Power amplifier.
b.  Use BJT as high Power amplifier.
c.  Use BJT as feedback amplifier.
d.  Use BJT as waveform generator.
e.  Maintain IC voltage regulator and SMPS.
S. No. Practical Outcomes(PRO) cCO | CO| CcCO| CcO | cO
a. b. c. d. e.
1. Build/ test the performance of single stage Low
power common emitter amplifier. v ) ) ) )
2. Simulate/test output Waveform of single stage
common emitter (CE) amplifier using simulation \ - - - -
software (like spice, multisim).
3. Simulate/test the output Waveform of single
stage common source FET amplifier using \ - - - -
simulation software
4. Build/ test the performance of single stage
common source FET amplifier. v ) ) ) )
5. Build/test the performance of two stage RC
coupled common emitter amplifier using transistor. v ) ) ) i
6. Build/ test the performance of two stage direct
coupled amplifier using transistor. v ) ) ) )
7. Build/Test the performance of transformer coupled
amplifier. (Part-I) v ) ) ) )
8. Build/Test the performance of transformer coupled
amplifier.(Part-1I) v ) ) ) )
9. Build/test the performance of single tuned
amplifier using transistor. v ) ) ) )
10. | Build/ test performance of double tuned common
emitter amplifier. J ) ) ) )
(Part-I)
11. | Build/ test performance of double tuned common
emitter amplifier. (Part-II) ol ) ) ) )
12. | Build/test performance parameters of single stage N - - -

Maharashtra state Board of Technical Education
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class A power amplifier.

13.

Build/test performance parameters of class B push
pull amplifier using transistor.

14.

Build/ test the performance of Audio power
amplifier.

15.

Use transistor to build /test voltage series feedback
amplifier parameters with and without feedback.

16.

Use transistor to built /test voltage shunt feedback
amplifier parameters with and without feedback.

17.

Test the effect of positive and negative feedback on
the given amplifier.(Part-I)

18.

Test the effect of positive and negative feedback on
the given amplifier.(Part-II)

19.

Build RC phase shift oscillator and measure the
generated frequency using CRO.

20.

Build Crystal oscillator and measure the generated
frequency using CRO.

21.

Simulate Hartley oscillator using any relevant
simulation software. (Like spice, multisim, Lab
view, LTspice, Octeva).

22,

Generate a waveform Using Miller’s sweep
generator and measure sweep time and retrace
time.

23.

Simulate dual voltage regulator using IC 78XX and
79XX for the specified regulated output voltage

24.

Build dual voltage regulator for the specified
regulated output voltage.

25.

Build low voltage regulator using IC 723 for the
given regulated output voltage.(2v to7v)

26.

Build high voltage regulator using IC 723 for the
given regulated output voltage.(7v to 37v)

27.

Test the performance parameters of voltage
regulator using IC LM 317.
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Nk

8.
9.

Guidelines to Teachers
1. Teacher should provide the guideline with demonstration of practical to the students with
all features.
2. Teacher shall explain prior concepts to the students before starting of each practical
Involve students in performance of each practical.

v

Teacher should ensure that the respective skills and competencies are developed in the

students after the completion of the practical exercise.

5. Teachers should give opportunity to students for hands on experience after the
demonstration.

6. Teacher is expected to share the skills and competencies to be developed in the students.

7. Teacher may provide additional knowledge and skills to the students even though not
covered in the manual but are expected the students by the industry.

8. Give practical assignment and assess the performance of students based on task assigned
to check whether it is as per the instructions.

9. Ifpractical is in two parts -Part [ and Part II it should be conducted in two turns.

10. Teacher is expected to refer complete curriculum document and follow guidelines for
implementation

11. Assess the skill achievement of the students and COs of each unit.

12. At the beginning Teacher should make the students acquainted with any of the simulation
software environment as few experiments are based on simulation.

13. Teacher is expected to refer complete curriculum document and follow guidelines for

implementation before start of curriculum

Instructions for Students

. Listen carefully the lecture given by teacher about course, curriculum, learning structure,

skills to be developed.

Before performing the practical student shall read lab manual of related practical to be
conducted.

For incidental writing on the day of each practical session every student should maintain a
dated log book for the whole semester, apart from this laboratory manual which s/he has to
submit for assessment to the teacher.

Organize the work in the group and make record of all observations.

Students shall develop maintenance skill as expected by industries.

Student shall attempt to develop related hand-on skills and gain confidence.

Student shall develop the habits of evolving more ideas, innovations, skills etc. those
included in scope of manual

Student shall refer technical magazines, IS codes and data books.

Student should develop habit to submit the practical on date and time.

10. Student should well prepare while submitting write-up of exercise.
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Content Page
List of Practicals and Progressive Assessment Sheet

S. . . P Date of Date of A Dated sion. of | Remarks
No. Title of the practical ;g; performance | submission n:;ii(ssl?zesn)t attzacs]l]g;: ¢ (if any)
Single stage common
1. | emitter amplifier. 1
Simulation of single stage
2. | common emitter amplifier. | 11
Simulation of single stage
3| common source FET 21
" | amplifier
Single stage common source
4. | FET amplifier. 30
Two stage RC coupled
5. | common emitter amplifier . | 39
Two stage direct coupled
6. | amplifier. 47
Transformer coupled
7. | amplifier. (Part-I) 56
Transformer coupled
8. | amplifier.(Part-II) 56
g | Single tuned amplifier. 65
Double tuned amplifier.
10. (Part-I) 74
Double tuned amplifier.
11. | (Part-II) 74
12. | Class A power amplifier. 33
13. | Class B push pull amplifier. | 92
14. | Audio power amplifier. 101
Voltage series feedback
15. | amplifier 107
Voltage shunt feedback
16. | amplifier 117
Positive and negative
17. | feedback (Part-I) 126
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Positive and negative

18. | feedback (Part-II) 126

19. | RC phase shift oscillator . 134

20. | Crystal oscillator 142
Simulation of Hartley

21. | oscillator . 150

27 | Miller sweep generator 158
Simulation of dual voltage

23. | regulator 166

94 | Dual voltage regulator 174
Low voltage regulator

25. | using 1C723 180
High voltage regulator

26. | using IC723 192
Voltage regulator using IC

27.| LM 317. 203

Total

e To be transferred to Proforma of CIAAN-2017.
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Practical No.1: Single Stage Common Emitter Amplifier

Practical Significance

Single stage low power amplifiers are generally used for small signal amplification in the
electronic circuit. Low power amplifier is used in various electronic appliances and electronic
communication. This practical will help the students to develop skills to build and test single
stage low power common emitter amplifier.

Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic active and passive components.

2. Test BJT, resistors and capacitors.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Outcome(s)
e Use Transistor as low Power Amplifier.

Practical Outcome
e Build/ test the performance of single stage low power common emitter amplifier.

Relevant Affective domain related Qutcome(s)
e Follow safe practices.

e Follow ethical practices
e Demonstrate working as a leader/a team member

Minimum Theoretical Background

Low power amplifier is an electronic device that can increase the power of a signal. An
amplifier uses electric power from a power supply to increase the amplitude of a signal by an
amplifier but not all amplifiers are the same as they are classified according to their circuit
configurations and methods of operation. The classification of an amplifier depends upon the
size of the signal, large or small, its physical configuration and how it processes the input
signal, which is the relationship between input signal and current flowing in the load.

There are three different kinds of amplifier gain which can be measured and these
are: Voltage Gain ( Av), Current Gain ( Ai) and Power Gain ( Ap) depending upon the
quantity being measured.
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Voltage Gain, A= Vou/Vin
Current Gain, A= Ioy/lin

Power Gain, A= A, X A;

Gain (A}
1 Maximum Quiput er 0dB
ode _@ i
308 1 — —
Pasitive
Slope |
3 |
E |
| . Bandwidth
. S
I Fraquancyin Hertz
Lower Frequency (Logarthmic Scais) Higher Frequency
Gorner Comer

Figure 1.1 Frequency Response

VIII Practical Circuit diagram :

a)  Sample

Schematic Diagram Of CE Amplifier

vee
R1
RC
T
1 A
C1
| E BC547
Amplified
Signal

AC
AC Signal ]
]lf‘ % QOutput

Figure 1.2 CE AMPLIFIER

Courtesy : https://www.google.co.in/search?q=practical+settup+oftlow+power+CE+amplifier&dcr=0&source=Inms
&tbm=isch&sa=X&ved=0ahUKEwjvqqqHsuHY AhWFr4d8KHQdkCZ8Q AUICigB&biw=1242&bih=602#imgrc=JwowgGJ2x0azuM:
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b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
1\?(;. /é%ﬁ;;?l:ﬁ:s Specification Quantity Remarks
Cathode Ray | 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope  (Analog
type)
Function Generator 0-2 MHz with Sine, square and 1 No.
2. triangular output with variable
frequency and amplitude
3 Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
" | Supply
4. | Transistor BC 547 or equivalent Transistor 1 No.
5 Resistors R1=33KQ,R2=3.3KQ,RC=1.5KQ, 1 No.
' RE=470Q
6. | Capacitors C1=0.1pf, C2=0.1pf C3=10 pf 1 No.
7. | Breadboard 5.5em X 17 cm 1 No.
] Connecting wires Single strand Teflon coating (0.6 As per
' mm diameter) requirement
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X Precautions to be Followed
1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the use of proper settings of function generator and CRO.

XI Procedure

1. Build circuit on breadboard as per circuit diagram.

2. Select appropriate amplitude (10 mV to 20 mV) and frequency (1 KHz) of sine wave
input signal on function generator.
Connect function generator output to CRO and observe input sine wave signal on CRO.
Connect function generator at input terminals and CRO at output terminals of circuit.
Switch on DC Power Supply.
Observe output waveform on CRO.
Vary input frequency (100 Hz to 2 MHz) and note down output voltage from CRO.
Calculate Gain. Repeat step 7 for twenty readings.
Plot frequency response on semi-log paper.

XN bhWw

XII Resources Used

S. No. Instrument /Components Specification Quantity

Rl Pl el Il o

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 1.1 Observation Table

Input Voltage in mV at 1 KHz (To be kept Constant), Vi = ---------

Sr.
No.

Input Frequency(Hz)

Output Voltage,Vo
(Volts)

Voltage Gain
(A= Vo/Vi)

Gain in dB
20 log(Vo/Vi)

S R A Eal Bl e

Calculations:

1. Voltage Gain: Vo/Vi

ii. Gain in dB =20 log (Vo/Vi)

iii. 3 dB Bandwidth (B.W) = Fy-Fy

Maharashtra state Board of Technical Education




Applied Electronics (22329)

XVI Results
1. Bandwidth=........................ (Hz/KHz/MHz)

2. Av(Max)= .......cooeiiiiiiiiinannn. dB

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions :- (Note : Teacher shall assign batch wise additional one or
two questions related to practical)

1. Identify type of biasing used in circuit.
2. Suggest the changes required in circuit if PNP transistor is used.
3. Suggest equivalent transistor using datasheet.

Maharashtra state Board of Technical Education 6
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XX  References / Suggestions for further reading

1.

2.
3.

e

Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

Transistor Database User Guide, 2016

Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,
Virginia, USA, ISBN: 978087909222
https://www.youtube.com/watch?v=NEiVSbPYWNE
https://www.sparkfun.com/datasheets/Components/BC546.pdf

https://www.google.co.in/search?q=semilog+paper+paper&dcr=0&tbm=isch&source=iu&ictx=1&fir=Moe
yITf3DjG41M%253A%252CduGhD8XXNMsn8M%252C_ &usg= ROLCPnZZraikYL1pkpZgKnGH{RY
%3D&sa=X&ved=0ahUKEwil35-XquPY AhVFsI8KHe3 EAIMQIQEIdDAR# imgrc= Moey 1Tf3DjG41M:

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1 Handling of the components 10 %
2 Mounting of component 20 %
3 Measuring value using CRO 20 %
4 Working in team 10 %
Product related: 10 Marks 40%
5 Calculation of Gain and Bandwidth 10 %
6 Interpretation of result 05 %
7 Conclusions 05 %
8 Practical related questions, Graph 15 %
9 Submitting the journal in time 05%
Total : 25 Marks 100 %

Names of Student Team Members

Lo
20
P
4
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
15) (10) (25)
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BC546/547/548/549/550

e
FAIRCHILD
o

SENMICONDUCTOR®

Switching and Applications
« High Voltage: BC546, VCEQ=65V "
- Low Noise: BC549, BC550 :’

» Complement to BC556 ... BC560

1 TO-92
1. Collector 2. Base 3. Emitter
NPN Epitaxial Silicon Transistor

Absolute Maximum Ratings Ta=25° C unless otherwise noted

Symbol Parameter Value Units
“cBo Collector-Base Voltage :BC546 80 \Y
: BC547/550 50 \Y
: BC548/549 30 v
" cEo Collector-Emitter Voltage : BC546 65 \
: BC547/550 45 \Y
: BC548/549 30 v
"EBO Emitter-Base Voltage ~ : BC546/547 6 v
: BC548/549/550 5 \
IC Collector Current (DC) 100 mA
Pc Collector Power Dissipation 500 mW
TJ Junction Temperature 150 °C
'sTe Storage Temperature -65 ~ 150 °C

Electrical Characteristics t5=25° C unless otherwise noted

Symbol Parameter Test Condition Min. Typ. Max. | Units
ICBO Collector Cut-off Current Vcp=30V, IE=0 15 nA
Cre DC Current Gain VCE=5V, Ic=2mA 110 800
VcE (sat) | Collector-Emitter Saturation Voltage | Ic=10mA, Ig=0.5mA 90 250 mV
Ic=100mA, IB=5mA 200 600 mV
VBE (sat) Base-Emitter Saturation Voltage Ic=10mA, 1g=0.5mA 700 mV
Ic=100mA, IB=5mA 900 mV
VBE (on) Base-Emitter On Voltage Vce=5Y, Ig=2mA 580 660 700 mV
VCE=5Y, Ic=10mA 720 mV
fT Current Gain Bandwidth Product VCE=5V, Ic=10mA, f=100MHz 300 MHz
o Output Capacitance Vcp=10V, IE=0, f=1MHz 3.5 6 pF
b Input Capacitance VEB=0.5V, Ic=0, f=1MHz 9 pF
NF Noise Figure : BC546/547/548 VcE=5V, Ig=2000c A 2 10 dB
: BC549/550 f=1KHz, RG=2KQ 1.2 4 dB
©2002 Fairchild Semiconductor Corporation Rev. A2, August 2002
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Practical No.2: Simulation of Single Stage Common Emitter Amplifier

Practical Significance

This practical will help the students to use EDA tools to build and test simple Electronics
circuits such as single stage low power common emitter. Simulation of circuit is
advantageous for Study the behavior of a system without building it, Results are accurate in
general, compared to analytical model. Simulation modeling solves real-world problems
safely and efficiently.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e EDA Tools Usage: Use EDA tools to develop simple Electronics and
Telecommunication engineering related circuits

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant simulation software for designing and testing of electronic circuit.

2. Build the electronic circuit in software as per circuit diagram.

3. Test common emitter amplifier with help of simulation.

Relevant Course Outcome(s)
e  Use Transistor as low Power Amplifier.

Practical Outcome
e Simulate/test output Waveform of single stage common emitter (CE) amplifier using
simulation software (like spice, multisim, LT spice, Labview, Octeva etc).

Relevant Affective domain related Outcome(s)
o Follow ethical practices.

o Demonstrate working as a leader/a team member
o Use of computer.

Minimum Theoretical Background

Electronic Design Automation (EDA) is a powerful technology in the field of modern
Electronics technology. It does not have only strong design capabilities, but also has the
testing, analysis and management capabilities. According to the EDA service objects, EDA
software is classified into four kinds depend on circuit design and analysis, digital circuit
design, radio frequency circuit design and printed circuit board (PCB) design such as Pspice,
Multisim, Quartus II and Protel. It contains many kinds of components, which can be chosen
to use in experiments, in the component database. At the same time, the new components can

Maharashtra state Board of Technical Education 11
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be designed to expand the component database. It provides all kinds of virtual instruments
that include universal instruments (multimeter, function generator, wattmeter and
oscilloscope) and special instruments (bode plotter, word generator, logic analyzer, distortion
analyzer and.

VIII Practical Circuit diagram :

a) Sample

Schematic Diagram Of CE Amplifier

VvCC

Figure 2.1 CE AMPLIFIER
(Courtesyhttps://www.google.co.in/search?q=practical+set+up+oftlow+power+CE+amplifier&dcr=0&source=Inms
&tbm=isch&sa=X&ved=0ahUKEwjvqqqHsuHY AhWFr48KHQdkCZ8Q AUICigB&biw=1242&bih=602#imgrc=JwowgGJ2x0azuM: )
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b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required

S. Instrument

No. /Components Specification Quantity Remarks
Computer with | Latest Processor 1 No.
1. | advanced
Configuration
Simulation software LT Spice /Lab view/H Spice /P | 1 No.

Spice /HS Spice / Multisim/

2 Proteus/Octeva or any other
relevant open source software
X Precautions to be Followed

1. Ensure proper earthing to the computer system.

2. Ensure compatibility of computer system with software.

3. Ensure proper installation of simulation software.

Mabharashtra state Board of Technical Education
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XI Procedure
1. Perform step by step Installation process of simulation software.

e L e Pass B Gedaa

T e ey tltlunnulh

e T e mﬂtﬂ#tﬂrirﬂ_n-w

. el - 1 * [ 1 ¢ 1 - ] 0 p3 . T e
L lacinc__ IR SRR T e e R A=
Feaept — - PprTi el
g T By Dt | Rbosat Wbt —= :
= =l
“m‘ B
._ . b g g et M b :
| g w | ) :
NI Multisim™ 14.0 |z
]
[
i s g s ’!
] “:m:’n.__un k]
=| P o f et '_
A o
Seim i T e e |
- - —

2. Select relevant electronic components from software library.
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Apply Input signal sine wave to the circuit.

Simulate /run the circuit.

Note down output voltage for input frequency (100Hz to 1MHz).

Take printouts of simulated circuit and frequency response on A-4 Paper

Nk

XII Resources Used

S. No. Instrument /Components Specification Quantity

N[ WIN|—

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 2.1 Observation Table

Input Voltage in mV (To be kept Constant),Vi = ---------
Sr. | Input Frequency(Hz) Output Voltage, Voltage Gain Gain in dB
No. Vo (Volts) (A= Vo/Vi) 20 log(Vo/Vi)
1.
2.
3.
4.

Mabharashtra state Board of Technical Education 15
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X

9

10.

11.

12.

13.

14.

15.

16.

Calculations:

1. Voltage Gain: Vo/Vi

ii. Voltage Gain in dB : 20log (Vo/Vi)

XVI Results
1. Bandwidth (B.W)=........................ (KHz/MHz)
2. Av(max) =......cooiiiiiiii, dB

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)

1. Write down the procedure of Installation of available Simulation Software.
2. Suggest the equivalent software to simulate single stage CE Amplifier circuit.
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3. Calculate input resistance and output resistance using software practically.
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XX References / Suggestions for further reading
1. NI Multisim Lab Manual for Electricity and Electronics, Howard H. Gerrish, William E.
Dugger Jr, Richard M. Roberts, Goodheart-Wilcox Publisher; ISBN :1590708830

SR W N

. http://chettinadtech.ac.in/storage/12-07-03/12-07-03-15-46-01-158 1 -mugaa08.pdf
. https://www.youtube.com/watch?v=NEiVSbPYWNE

. https://www.youtube.com/watch?v=23fTmABKzOE

. https://link.springer.com/chapter/10.1007/978-3-642-27296-7 82

. https://www.sparkfun.com/datasheets/Components/BC546.pdf
https://www.google.co.in/search?q=semilog-+paper+paper&dcr=0&tbm=isch&source=iu&ictx=1&fir=Moeyl T3

DjG41M%253A%252CduGhD8XXNMsn8M%252C &usg= ROLCPnZZraikYL1pkpZgKnGHfRY%3Dé&sa
=X&ved=0ahUKEwil35-XquPYAhVFsISKHe3 EAIMQO9QEIdDAR# imgrc= Moey ITf3DjG41M:

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1 Handling of simulation software 10 %
2 Building of circuit diagram 20 %
3 Measuring values from PC Screen 20 %
4 Working in team 10 %
Product related: 10 Marks 40%
5 Calculation of Gain and Bandwidth 10 %
6 Interpretation of result 05 %
7 Conclusions 05 %
8 Practical related questions, Graph 15 %
9 Submitting the journal in time 05%
Total : 25 Marks 100 %

Names of Student Team Members

Marks Obtained Dated signature of Teacher
Process Related Product Related Total
(15) (10) (25)

Maharashtra state Board of Technical Education

19




Applied Electronics (22329)

Paste here printouts of Frequency response
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Practical No.3: Simulation of Single Stage Common Source FET Amplifier

Practical Significance
Common source FET configuration is the most widely used of all the FET circuit

configurations for many applications, providing a high level of all round performance. This
practical will help the students to build the single stage common source amplifier using EDA
tool.

Relevant Program Outcomes (POs)

Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

EDA Tools Usage: Use EDA tools to develop simple Electronics and
Telecommunication engineering related circuits

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Test field effect transistor, resistor, and capacitor.

Relevant Course Qutcome(s)

Use Transistor as low Power Amplifier.

Practical Outcome

Simulate/test the output Waveform of single stage common source FET amplifier using
simulation software.

Relevant Affective domain related QOutcome(s)

Follow safe practices.
Demonstrate working as a leader/a team member
Maintain tools and equipments

Minimum Theoretical Background

The common source FET amplifier circuit provides a medium input and output impedance
levels. Both current and voltage gain are medium, but the output is the inverse of the input,
i.e. 180° phase change. This provides a good overall performance and hence the most widely
used configuration.

Maharashtra state Board of Technical Education 21



Applied Electronics (22329)

VIII Practical Circuit diagram:

a) Sample
Ri
C .
i in
IHG I I >
R2
T
Figure 3.1 FET Amplifier
( Courtesy:

https://www.google.co.in/search?q=images+of+Common+sourcet+amplifier&dcr=0&source=Inms&tbm=isch&sa=X&ved=0ahUKEwj
17Liw4-PYAhVCuY8KHYWuAMsQ AUICigB&biw=1242&bih=602#imgrc=9f20Lkur[DI3SM:.)

b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory
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IX Resources Required
S. Instrument Specification Quantity Remarks
No. /Components
Computer with | Latest Processor 1 No.
1. | advanced
Configuration
Simulation software LT Spice /Lab view/H Spice /P | 1 No.
Spice /HS Spice / Multisim/
2.
Proteus or any other relevant
open source software
X Precautions to be Followed
1. Ensure proper earthing to the computer system.
2. Ensure compatibility of computer system with software.
3. Ensure proper installation of simulation software.
XI Procedure

1. Perform step by step Installation process of simulation software.

B 0 o e Plass MO Geades Rugelw [eon Dot Oy i Help

PR

Do & Bor SENEE T Y mnm s fw-ans 28 80400
res s bR DA0o=F X0 §F %S Do Edwie o e S
S Fiiin AsT n ili"
Dwus s @l =
B beed i 1]
By i [renpree, e e | iIF
8
frae | =
vy | |
Prpeio |
=
o
[
i =
NI Multisim™ 14.0 =
=
1=
=
- |
Bl b S e =
I-_"'!"'!_F—- gl ey 305 3 (1A 5. 350 L, Dabmiems s 14 b ._-L_.'.
i PR
|55 M )
= RATRAL
ARG T it keurrer, ® g reasend

T R e =)

2. Select relevant electronic components from software library.
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- — —
Select a Component (The Maltisim Component Evaluator contains only a subset of components available i the complete Multisim ediion) ol o
- a

Database: Component: Symbol (ANSI Y32.2)
[Mouser Database 7] 100,45%
Group: 1.1k, £5% - —
- [
= 1.2MQ,+5% Detal report

7 IND_TH_Radial_Bourns_RLB3012 o | Lo = vy
7 IND_TH_Readial_urth_WETL 8012 LaMas
—TH_Radial_urth_WETLS 1.6k2,25%
7 IND_TH_Readial_urth_WETL_8055 ek 5%
7 IND_TH_Readial_urth_WETL_8075 1.8M0, £5% Help
B RES_Carbon_TH_1W_Ohmite_OA 100, £5%
|- 5[RES_Carbon_TH_250mW_Ohmite_OD 1002, 5% FiranT
100k, £5%
[ RES_Carbon_TH_250mW_TT_Electranics_RC ke o Carbon Composition Resistors 1/4W 10 ohms 5% -
[ .
I RES_Carbon_TH_500mi_Ohmit_OF 11082 5%
[ RES_Carbon_TH_S500mW _TT_Electranics_RC 110k, £5%
- RES_CarbonFim_TH_1W_KOA_SPR1 11k, £5%
e RES_CarbonFilm_TH_250mW_KOA_CF 120, £5% Hoad] a”m—am’emu
o0, £5% Generic / VIRTUAL RESISTOR
- RES_CarbonFim_TH_250mi_KOA_CF_CT -
B RES_CarbonFim_TH_250mW_KOA_CFS L2065, £5%
B RES_CarbonFim_TH_250mi_Yageo_CFR S
_CarbanFim_TH_250min_Yagea_ m mm“m’ e
EH RES_Carbonfim_TH_2W_KOA_SPR2 13kQ, +5% Footprint manufacturer/type:
B RES_CarbonFim_TH_3W_KOA_SPR3 150,£5%
B RES_CarbonFim_TH_500mW_KOA_CF 1502, 25%
Fik RES_CarbonFilm_TH_500mW_KOA_CF_CT 150k, £5%
Fir RES_CarbonFilm_TH_500mii_KOA_CFS | | 15K 5% e
= - - 16002, £5% hittp:/fwww. mouser. com /Search ProductDetall. aspx?as =0
@ Components: 127 Searching: Filter: off

3. Build the common Source amplifier in simulation software as per diagram.

M Schematics - [ JF38195.sch p.1 [current] | [_[&[ <]
EEile Edit Draw Mavigate “iew Options Analysic Tools Markers ‘Window Help _Iﬁllﬂ

=] FAES P SISV RIEY

BRI ==

RD §3k3
b | V0D

Fl
o B ]

|
-
g

S el

- RS 470

1T

| 2.65, 0.93 [Page loaded. [Cmad:

Apply Input signal to the circuit.

Simulate /run the circuit.

Note down output voltage for input frequency (100Hz to 1MHz).

Take printouts of simulated circuit and frequency response on A-4 Paper

Nonks
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XII Resources Used

S. No.

Instrument /Components Specification

Quantity

el Pl Bad Il o

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 3.1 Observation Table

Input Voltage in mV(To be kept Constant),Vi = ---------

Sr.
No.

Input Frequency(Hz)

Voltage Gain

Output Voltage,Vo (A= Vo/Vi)

(Volts)

Gain in dB
20 log(Vo/Vi)

eIl I IS IRl B B e I e

—
e
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Calculations:

1. Voltage Gain : Vo/Vi

ii. Voltage Gain in dB : 20log (Vo/Vi)

XVI  Results
1.Bandwidth (B.W)=........................ (Hz/KHz/MHz)

2.Av(max) = ... dB

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII  Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)

1. If P Channel FET is used in the circuit, what changes are to be made in the circuit?
2. The amplifier has voltage gain of 200, calculate gain in decibel.
3. Calculate 6 dB bandwidth using simulation software.
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XX  References / Suggestions for further reading
1. NI Multisim Lab Manual for Electricity and Electronics, Howard H. Gerrish, William E.
Dugger Jr, Richard M. Roberts, Goodheart-Wilcox Publisher; ISBN :1590708830

2. Transistor Database User Guide, 2016

3. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,

Virginia, USA, ISBN: 978087909222

4. https://'www.google.co.in/search?q=Text+book+on+simulation+of+common+source+FE
T+amplifier&source=Inms&tbm=isch&sa=X &ved=0ahUKEwiekbvB6tfZAhVIQYS8KHd
avCysQ_AUICigB&biw=1600&bih=794#imgrc=4ZFqsITx21TVhM:

5. https://www.youtube.com/watch?v=MQJO0wkvqq8Q

XXI Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1 Handling of simulation software 10 %
2 Building of circuit diagram 20 %
3 Measuring values from PC Screen 20 %
4 Working in team 10 %
Product related: 10 Marks 40%

5 Calculation of Gain and Bandwidth 10 %
6 Interpretation of result 05 %
7 Conclusions 05 %
8 Practical related questions, Graph 15%
9 Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

|
e
R
A
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
a5) 10) (25)
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Paste here printouts of Frequency response
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Practical No. 4: Single Stage Common Source FET Amplifier

Practical Significance

Common source FET configuration is probably the most widely used of all the FET circuit
configurations for many applications, providing a high level of all round performance. A FET
amplifier is an amplifier which uses one or more field-effect transistors (FETs). The main
advantage of an FET used for amplification is that it has very high input impedance and low
output impedance. This practical will help the students to develop practical skills to build
circuit of single stage common source amplifier.

Relevant Program OQutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronic components i.e. active and passive

2. Test field effect transistor, resistor, and capacitor.

Relevant Course Qutcome(s)
e  Use Transistor as low Power Amplifier.

Practical Outcome
e Build/test the performance of single stage common source FET amplifier.

Relevant Affective domain related QOutcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
¢ Maintain tools and equipments

Minimum Theoretical Background

The field-effect transistor (FET) is a transistor that uses an electric field to control the
electrical behavior of the device. FETs are also known as unipolar transistors. The common
source circuit provides a medium input and output impedance levels. In electronics,
a common-drain amplifier, also known as a source follower, is one of three basic single-stage
field effect transistor (FET) amplifier topologies, typically used as a voltage buffer. These
devices have the advantage over bipolar transistors of having an extremely high input
impedance along with a low noise output making them ideal for use in amplifier circuits that
have very small input signals.
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VIII Practical Circuit diagram:

a) Sample
. Vﬂut
Vin in Cout
MN-channel
R
2 Ce
=
Figure 4.1 FET Amplifier
(Courtesy:

https://www.google.co.in/search?q=images+oftCommon-tsource+amplifier&dcr=0&source=Inms&tbm=isch&sa=X&ved=0ahUKEw;j 1 7Liw4-
PYAhVCuYS8KHYWuAMsQ_AUICigB&biw=1242&bih=602#imgrc=9f20LkurIDI3SM:.)

b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory
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IX Resources Required

1\?('). / él:)s;:;l(:ﬁzﬁzs Specification Quantity Remarks
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope (Analog
type)
Function Generator 0-2 MHz with Sine, square and 1 No.
2. triangular output with variable
frequency and amplitude
3 Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
" | Supply
Field Effect Transistor | BEFEW10/BFW11 or any 1 No.
4. .
equivalent FET
5 Resistors R;=300KQ R,-200KQ Rs-2KQ 1 No.
' Rp-3KQ
6. | Capacitors C=50uf, C2=10uf, Cs=100uf, 1 No.
7. | Breadboard 55em X 17 cm 1 No.
3 Connecting wires Single strand Teflon coating (0.6 | As per
) mm diameter) requirement
X Precautions to be Followed

1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the use of proper settings of function generator and CRO.

XI Procedure

Make circuit connections as per diagram.

Connect function generator at input and CRO at the output terminals of circuit.
Select appropriate amplitude and frequency on function generator.

Switch on DC Power Supply, function generator and CRO.

Vary input frequency and note down output voltage on CRO.

Observe output waveform of CRO

Calculate Gain. Repeat step 5 & 6.

Plot frequency response on semilog paper.

PN R LD =

XII Resources Used

S. No. Instrument /Components Specification Quantity

Pl Bhad I e
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XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 4.1 Observation Table

Input Voltage in Mv (To be kept Constant),Vi = ---------
Voltage Gain ..
Sr. Output Voltage, _ . Gain in dB
No. | InputFrequency(Hz) Vo (Volts) (A=Vo/VD) 1 10 log(Vo/Vi)

—_| —
SN I el I A I Pl IRl A e

_
N

—
[98)

_
e

—_
(9

_
>
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Calculations :

1. Voltage Gain : Vo/Vi

ii. Voltage Gain in dB : 20 Log (Vo/Vi)

iii. 3 dB Bandwidth (B.W) = Fy-Fy

XVI  Results
1. Bandwidth=............................ (Hz/KHz/MHz)

2. AV(Max)= ....cceviiiiiiiiiaiaanns dB

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. Identify type of biasing used in FET amplifier circuit.
2. Suggest equivalent Field Effect Transistor using datasheet.
3. State operating and storage junction temperature range of BFW 10 from using datasheet

[Space for Answers]

Maharashtra state Board of Technical Education 34



Applied Electronics (22329)

Maharashtra state Board of Technical Education 35



Applied Electronics (22329)

XX  References / Suggestions for further reading

Design of FET by Edmar Camango

Semiconductor Devices and Circuits Paperback- 2015 by Prof. C.S. Murlidhara Sharma
https://coefs.uncc.edu/dlsharer/files/2012/04/J6.pdf
https://www.electronics-tutorials.ws/amplifier/amp 3.html
https://www.youtube.com/watch?v=286n3mOGM-Q

Nk v

XXI Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1 Handling of the components 10 %
2 Mounting of component 20 %
3 Measuring value using CRO 20 %
4 Working in team 10 %
Product related: 10 Marks 40%

5 Calculation of gain and bandwidth 10 %
6 Interpretation of result 05 %
7 Conclusions 05 %
8 Practical related questions, Graph 15 %
9 Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

L.
2
.
4.
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
as) (10) (25)
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Practical No. 5: Two Stage Rc¢ Coupled Common Emitter Amplifier

Practical Significance

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
anumber 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. This practical will help the students to use appropriate coupling of
amplifiers.

Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Test transistor, resistor and capacitor.

3. Build multistage amplifier using BJT .

Relevant Course Outcome(s)
e  Use Transistor as low Power Amplifier.

Practical Outcome
e Build/test the performance of two stage RC coupled common emitter amplifier using
transistor.

Relevant Affective domain related QOutcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
¢ Maintain tools and equipments

Minimum Theoretical Background

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.
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Frequency response curve is a graph that indicates the relationship between voltage gain and
function of frequency. The frequency response of a RC coupled amplifier is as shown in the
following graph.

Low frequency :
Roll off Eiug:lh {:;'equency

\ ‘«—— Flat response —» /
/ \

Voltage gain (dB) —

+«—— Band width ————»!

! —
50Hz 20KHz  Frequency (f)

From the above graph, it is understood that the frequency decreases for the frequencies below S0Hz
and for the frequencies above 20 KHz. whereas the voltage gain for the range of frequencies
between 50Hz and 20 KHz is constant.

VIII Practical Circuit diagram :

a) Sample
0
| F 3
Cx'n
|1
g I
OUTPUT
SIGNAL |~
Q .
Y Y

Figure 5.1 Two stage RC coupled Amplifier
Courtesy:https://www.google.co.in/search?q=two-+tstagetrct+coupled+amplifier+circuit+diagram&source=Inms&tbm=isch&sa=X&ved=0ahUKEwimz
ufShNjZAhUKtY8KHcfpAggQ AUICigB&biw=1600&bih=794#imgrc=eSCguvirihWt5M
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b) Actual Circuit used in laboratory/ Actual Experimental set up used in laboratory

] TWI ETAUE FC LIUFLED AMPLIFEER a

IX Resources Required
S. Instrument/ Specification Quantity Remark
No. Component
1. | Cathode Ray | 20/30/100 MHz Frequency 1 No.
Oscilloscope  (Analog
type)
2. | Function Generator 0-2 MHz with Sine, square and | 1 No.
triangular output with variable
frequency and amplitude
3. | Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
Supply
4. | Transistor BC 547 or equivalent Transistor 2 No.
5. | Resistors R1=33KQ,R2=3.3KQ,RC=1.5KQ, 2 No.
RE=470Q
6. | Capacitors C1=0.1pf, C2=0.1uf C3=10 pf 2 No.
7. | Breadboard 55em X 17 cm 1 No.
8. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement
X Precautions to be Followed
1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the use of proper settings of function generator and CRO.
XI Procedure

1. Make circuit connections as per diagram.
2. Connect function generator at input and CRO at the output terminals of circuit.

3. Set appropriate amplitude and frequency of sine wave signal on function generator.
4. Switch on DC Power Supply, function generator and CRO.
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Vary input frequency and note down output voltage on CRO.
Observe output waveform of CRO

Calculate Gain. Repeat step 5 & 6.

Plot frequency response on semi log paper.

AN

XII Resources Used

S. No. Instrument /Components Specification Quantity

Al Pl el Il e

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 5.1 Observation Table

Input Voltage in mV(To be kept Constant),Vi = ---------

Sr. | Input Frequency(Hz) Output Voltage, Voltage Gain Gain in dB
No. Vo (Volts) (A= Vo/Vi) 20 log(Vo/Vi)

ST R Pl Pad Lol o
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

Calculations :

1. Voltage Gain : Vo/Vi

il. Voltage Gain in dB : 20 log ( Vo/Vi)

iii. 3 dB Bandwidth (B.W) = Fy-F,.

Results
1. Bandwidth=............................. (Hz/KHz/MHz)

2. Av(max)=........ccceeiiiiiinnnn. dB

XVII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).
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XVIII Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. Identify type of coupling used in circuit.
2.  Calculate gain of Two Stage Amplifier if gain of amplifier 1 is 100 & gain of amplifier
2 is 200?
3. Suggest equivalent Transistor for multistage amplifier using datasheet.

[Space for Answers]

Maharashtra state Board of Technical Education 44



Applied Electronics (22329)

XIX

XX

References / Suggestions for further reading

II Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543
2. Transistor Database User Guide, 2016

3. https://www.youtube.com/watch?v=44UNkKddNdw
4. https://www.youtube.com/watch?v=7THxGCFMCNYE

Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1. | Handling of the components 10 %
2. | Mounting of component 20 %
3. | Measuring value using CRO 20 %
4. | Working in team 10 %
Product related: 10 Marks 40%

5. | Calculation of gain and bandwidth 10 %
6. | Interpretation of result 05 %
7. | Conclusions 05 %
8. | Practical related questions, Graph 15 %
9. | Submitting the journal in time 05%
Total:25 Marks 100 %

Names of Student Team Members

Marks Obtained Dated signature of Teacher
Process Related Product Related Total
(10) (25)
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II

I
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VI

VII

Practical No. 6: Two Stage Direct Coupled Amplifier

Practical Significance

The frequency response of the direct coupled amplifier is similar to low pass filter and hence
it is also known as "Low-Pass Amplifier". The amplification of DC (zero frequency) is
possible only by this amplifier; hence it later becomes the building block for differential
amplifier and operational amplifier. This practical will help the students to use appropriate
coupling of amplifiers and differentiate between types of coupling.

Relevant Program OQutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronic components i.e. active and passive

2. Test transistor, resistor, and capacitor.

3. Build and test direct coupled amplifier using BJT

4. Select multistage amplifier for relevant application

Relevant Course Outcome(s)
e  Use Transistor as low Power Amplifier.

Practical Outcome
e Build/test the performance of two stage Direct Coupled common emitter amplifier using
transistor.

Relevant Affective domain related Outcome(s)

e Follow safe practices.

e Demonstrate working as a leader/a team member
e Maintain tools and equipments

Minimum Theoretical Background
Direct-coupled amplifiers are used in TV receivers, computers and other electronic

instruments. It also forms a building block for differential amplifiers and operational
amplifiers. There are several advantages of using this type of amplifier, including:

e Simple circuit arrangement as there are minimum number of components
e For above reason, also quite inexpensive
e Can be used to amplify zero and low frequency signals
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Frequency response curve is a graph that indicates the relationship between voltage gain and
function of frequency. The frequency response of a DC coupled amplifier is as shown in the

following graph.

:

|A| (dB) 4

20 log |A,l

0

(or fi)

Figure 6.1 : Frequency Response of Direct Coupled amplifier

VIII Practical Circuit diagram :
a) Sample

Figure 6.2 Two stage Direct coupled Amplifier

Courtesy:
https://www.google.co.in/search?tbm=isch&qg=two+stage+ DIRECT+coupled+amplifier+circuit+diagram&chips=q:two+stage+direct+coupled+amplifie

r+circuittdiagram,online_chips:multistage&sa=X&ved=0ahUKEwiKp7nGidjZAhXFgISKHVAFAalQ41YILigl&biw=1600&bih=794&dpr=1#imgrc=J
ZRUOCrawjiYTM:

Maharashtra state Board of Technical Education 48



Applied Electronics (22329)

b) Actual Circuit used in laboratory /Actual Experimental set up used in laboratory

IX Resources Required
;’0. gl;g;::el:ltt/ Specification Quantity Remark
1. | Cathode Ray | 20/30/100 MHz Frequency 1 No.
Oscilloscope  (Analog
type)
2. | Function Generator 0-2 MHz with Sine, square and | 1 No.
triangular  output with  variable
frequency and amplitude
3. | Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
Supply
4. | Transistor BC 547 or equivalent Transistor 2 No.
5. | Resistors R1=33KQ,R2=3.3KQ,RC=1.5KQ, 2 No.
RE=470Q
6. | Breadboard 55em X 17 cm 1 No.
7. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement
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X Precautions to be Followed
1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the use of proper settings of function generator and CRO.

XI Procedure

Make circuit connections as per diagram.

Connect function generator at input and CRO at the output terminals of circuit.
Select appropriate amplitude and frequency of sine wave input on function generator.
Switch on DC Power Supply, function generator and CRO.

Vary input frequency and note down output voltage on CRO.

Observe output waveform of CRO

Calculate Gain. Repeat step 5 and 6.

Plot frequency response on semi log paper.

PNAN DR D=

XII Resources Used

S. No. Instrument /Components Specification Quantity

el Pl el Il e

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 6.1 Observation Table

Input Voltage in mV (To be kept Constant), Vi = ---------

Sr.
No.

Input Frequency(Hz)

Output Voltage,
Vo (Volts)

Voltage Gain
(A= Vo/Vi)

Gain in dB
20 log(Vo/Vi)

el e A I Il el Bl B

— | —_
—_| O

_‘
N

—
98]

—
=

—
94

—
*

Calculations:

i. Voltage Gain : Vo/Vi

ii. Voltage Gain in dB : 20 log ( Vo/Vi)

iii. 3 dB Bandwidth, (B.W) = Fi-Fp.
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XVI  Results
1. Bandwidth=............................ (Hz/KHz/MHz)
2. Av(max) = .....cccciiiiiiiiiiin dB

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. List type of coupling. Identify type of coupling used in circuit.
2. Compare frequency response of two stage RC coupled and DC coupled Amplifier?
3. Suggest type of multistage amplifier used in TV receivers, computers etc.
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XX

XXI

References / Suggestions for further reading

1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

2. Transistor Database User Guide, 2016

3. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,
Virginia, USA, ISBN: 978087909222

4. https://www.youtube.com/watch?v=nLEvB3aZrrs

Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%

1.| Handling of the components 10 %
2.| Mounting of component 20 %
3.| Measuring value using CRO 20 %
4.| Working in team 10 %
Product related: 10 Marks 40%

5.| Calculation of gain and bandwidth 10 %
6.| Interpretation of result 05 %
7.| Conclusions 05 %
8.| Practical related questions, Graph 15 %
9.| Submitting the journal in time 05%
Total 100 %

Names of Student Team Members

1.

2
3.
4

Marks Obtained

Dated signature of Teacher

Process Related

(15)

Product Related
(10)

Total
(25)
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Practical No.7 and 8: Transformer Coupled Amplifier (Part-I1 and II)

Practical Significance
Transformer coupled amplifier are generally used for impedance matching and power

amplification in the electronic circuit. This practical will help the students to develop skills to
build and test transformer coupled amplifier.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronic components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e  Use Transistor as low Power Amplifier.

Practical Outcome
Build/Test the performance of transformer coupled amplifier.

Relevant Affective domain related Outcome(s)
e Follow safe practices.

e Maintain tools and equipment.
e Demonstrate working as a leader/a team member

Minimum Theoretical Background

The amplifier circuit in which, the output of first stage is feed to the input of next stage
amplifier through various coupling technique is known as coupled amplifier. If the
transformer is used to feed the out of first stage to the next stage the resulting amplifiers
combination is called transformer coupled amplifier.

The coupling transformer T is used to feed the output of first stage to the input of
second stage as shown in the fig.1. The collector load of the first stage amplifier is replaced
by the primary winding of the transformer T;. The secondary winding is connected between
the potential divider and the base of second stage amplifier, which provides the input to the
second stage. Transformer coupled amplifier is used for the low frequency amplifier.
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VIII  Circuit diagram

a. Sample

F\a’cc
Dutput

Coupling / ranshormer
A transformer

8 Qutput
IE R, IE utpu
T

Ta

Ry

Cip

Signal

A

il

v

1¥stage 2"stage
Figure 7.1: Transformer coupled amplifier

Courtesy: https://www.tutorialspoint.com/amplifiers/transformer_coupled_amplifier.htm
b. Actual Circuit used in laboratory/ Actual Experimental set up used in laboratory
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IX Resources Required

1‘?(;. / g:)sl:lr;;::?;:s Specification Quantity Remarks
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope
(Analog type)
) Regulated DC | 0-30V, 2Amp SC protection 1 No.
" | Power Supply Vee=12 volt
Transistor BC107 1 No.
4 Resistors 1 No. each
’ R;=68KQ, R,=12KQ Rg=560Q2
5 Capacitors Cin=1pf, 1 No.
] Ce=10 pf 2No.
6 Transformer AF ferrite core 1:2 2No.
' transformer
7. | Breadboard 5.5CM X 17CM 1 No.
] Connecting wires Single strand Teflon coating | As per
) (0.6mm diameter) requirement
X Precautions to be Followed

1. Ensure proper connections are to be made to as per setup.
2. Ensure the power switch is in ‘off” condition initially while connecting the circuit.
3. Ensure Settings proper range of function generator and CRO before use.

XI Procedure

1. Build circuit on breadboard as per figure 1.
2. Set frequency and amplitude of sine wave input signal on function generator with the help

of CRO.

3. Connect Function generator at input terminals of circuit.
4. Connect DC supply to the amplifier circuit.
5. Switch on DC Power Supply, function generator and CRO.
6. Vary input frequency from function generator and note down output voltage on CRO.
7. Calculate the Gain using the given formula.
8. Repeat step 6 and note down the readings in the table no.1.
9. Plot frequency response on semi-log paper.
XII  Resources Used
S. No. Instrument /Components Specification Quantity

1.

2.

3.

4.

5.
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XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 7.1 Observation Table

Input Voltage in mV (To be kept Constant), Vi =

Input
Frequency(Hz)

w
&4

Output
Voltage,
Vo (Volts)

Voltage Gain
(A= Vo/Vi)

Gain in dB
20 log Vo/Vi)

R [QA| N N[ [WIN|—
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Calculations :

1. Voltage Gain : Vo/Vi

ii .Gain in dB =20 log(Vo/Vi)

iii. 3 dB Bandwidth (B.W) = Fy-F

XVI Results
1. Bandwidth=........................ (Hz/KHz/MHz)

2. Av(Max) =. .o

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX  Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. State the significance of coupling transformer.
2. State the desired coupling ratio of transformer used in circuit.
3. List the applications of transformer coupled amplifier.
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[Space for Answers]

Maharashtra state Board of Technical Education 61



Applied Electronics (22329)

XX References / Suggestions for further reading

1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

Transistor Database User Guide, 2016

kW

https://www.youtube.com/watch?v=2M6eQ7ulAzE

XXI Assessment Scheme

http://www.clarisonus.com/Archives/Amp_Design/SH_trans_coupled.pdf
https://www.tutorialspoint.com/amplifiers/transformer_coupled_amplifier.htm

Performance indicators Weightage

Process related: 15 Marks 60%

1. | Handling of the components 10 %
2. | Mounting of component 20 %
3. | Measuring value using CRO 20 %
4.| Working in team 10 %
Product related: 10 Marks 40%

5. | Calculation of Gain and Bandwidth 10 %
6. | Interpretation of result 05 %
7. | Conclusions 05 %
8. | Practical related questions, Graph 15 %
9. | Submitting the journal in time 05%
Total:25 Marks 100 %

Names of Student Team Members

Lo
2
3
4o
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
(15) (10) (25)
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BC107,A,B
BC108B,C
BC109B,C

NPN SILICON TRANSISTOR

TO-18 CASE

DESCRIPTION: The CENTRAL SEMICONDUCTOR BC107, BC108, BC109 series types are small signal NPN silicon

transistors, manufactured by the epitaxial planar process, designed for general purpose amplifier applications.
BC109

MAXIMUM RATINGS: (TA=25°C) SYMBOL  BC107
Collector-Base Voltage VCBO 50
Collector-Emitter Voltage VCEO 45
Emitter-Base Voltage VEBO 6.0
Continuous Collector Current Ic

Power Dissipation PD

Operating and Storage Junction Temperature Ty, Tstg

Thermal Resistance ayc

SYMBOL  TEST CONDITIONS MIN
ICBO VCB=45V (BC107)

ICBO VCB=45V, TA=125°C (BC107)

ICBO VCB=25V (BC108, BC109)

ICBO VCB=25V, TA=125°C (BC108, BC109)

BVCEO Ic=2.0mA (BC107) 45
BVCEO Ic=2.0mA (BC108, BC109) 25
BVEBO IE=10pA (BC107) 6.0
BVEBO IE=10pA (BC108, BC109) 5.0
VCE(SAT)  Ic=10mA, I5=0.5mA

VCE(SAT)  Ic=100mA, I5=5.0mA

VBE(SAT)  Ic=10mA, I5=0.5mA

VBE(SAT)  I1c=100mA, I5=5.0mA

VBE(OON)  VGE=5.0V, Ic=2.0mA 0.55
VBEOON)  VCE=5.0V, Ic=10mA

hFE VCE=5.0V, Ic=10pA (BC107B, BC108B, BC109B)  4°
hFE 100

VCE=5.0V, Ic=10pA (BC108C, BC109C)

BC108
30
25
5.0
200
600
-65 to +200
175

TYP

0.7

1.0

30

25

5.0

MAX

15

4.0

15

4.0

0.25

0.6

0.83

1.05

0.7

0.77

UNITS

\%
\
\%
mA
mwW
°C
°C/W
UNITS
nA
UA
nA

UA
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Practical No.9: Single Tuned Amplifier

Practical Significance
Single tuned amplifier is generally used in the radio and television station receivers to pick up

and amplify the desired radio frequency signal. This practical will help the students to
develop skills to build and test single tuned amplifier.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

4. Use CRO and function generator.

Relevant Course Outcome(s)
e Use Transistor as low Power Amplifier.

Practical Outcome
Build/Test the performance of single tuned amplifier using transistor.

Relevant Affective domain related Qutcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.
3. Demonstrate working as a leader/a team member

Minimum Theoretical Background

The amplifier should select a desired frequency and amplify it to the desired level. In order to
pick up and amplify the desired radio frequency signal, the resistive load in the audio
amplifier is replaced by a tuned circuit. The tuned circuit is capable of selecting as particular
frequency and rejecting others. The use of tuned circuit in the transistor amplifier circuit,
make possible the selection and amplification of a desired radio frequency. Such an amplifier
is called a tuned amplifier.
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There are two main types of tuned amplifiers.

e Single tuned amplifier

e Double tuned amplifier

Single tuned amplifier: An amplifier circuit with a single tuner section at the collector of the
amplifier circuit is called as Single tuner amplifier circuit. The values of capacitance and
inductance of the tuned circuit are selected such that its resonant frequency is equal to the
frequency to be selected and amplified.

The parallel resonance occurs at resonant frequency f. when the circuit has a high Q. the
resonant frequency f;is given by At resonant frequency f; the impedance of parallel tuned
circuit is very high and is purely resistive.

VIII Practical Circuit diagram
a. Sample

o
+Vee

AN
2
NThis
T
Lo e o)™

—{———
Ce A
C "

2 " @) '

: g Output
Input SR h
Signal RE% -

' < “—Cg

¥ v

o 0

il

Figure 9.1: Single tuned amplifier

Courtesy: https://www.tutorialspoint.com/amplifiers/single_tuned_amplifier.htm

ImpedanceT

Ay (max)

Frequency

Figure 9.2: frequency response of a single tuned amplifier
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b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
S. Instrument Specification Quantity Remarks
No. /Components
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope
(Analog type)
) Regulated DC | 0-30V, 2Amp SC protection | 1 No.
" | Power Supply Vce=12 volt
3. | Transistor BC107 1 No.
4 Resistors Ri=68KQ, R, 1 No.
) =12KQ, Rg=100Q
Capacitors Cin= lpf, Cg=10uf Cc=10uf, | 1 No. each
5. _
C=47nf
6. | Inductor 100uH 1 No.
7. | Breadboard 5.5CM X 17CM 1 No.
3 Connecting wires Single strand Teflon coating | As per
' (0.6mm diameter) requirement
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X Precautions to be Followed

1.

Ensure proper connections are to be made to as per setup.
2. Ensure the power switch is in ‘off” condition initially while connecting the circuit.
3. Ensure settings proper range of function generator and CRO before use.

XI Procedure
Build circuit on breadboard as per figure 1.
Set frequency and amplitude of sine wave input signal on function generator with the help

1.
2.

XN bW

of CRO.

Connect Function generator at input terminals of circuit.

Connect DC supply to the amplifier circuit.

Switch on DC Power Supply, function generator and CRO.
Vary input frequency from function generator and note down output voltage on CRO.

Calculate the Gain using the given formula.

Repeat step 6 and note down the readings in the table no.1.

Plot frequency response on semi-log paper.

XII Resources Used

S. No.

Instrument /Components

Specification

Quantity

Al Pl el Il e

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 9.1 Observation Table

Input Voltage in mV (To be kept Constant), Vi = ---------

Input Frequency(Hz) | Output Voltage,
Vo (Volts)

Voltage Gain
(A= Vo/Vi)

Gain in dB
20 log(Vo/Vi)

Calculations:

i. Voltage Gain =Vo/Vi

i1 .Gain in dB =20 log(Vo/Vi)

iii. Resonant frequency (Th) fi—1 / (2nVLC )
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iv. 3 dB Bandwidth (B.W) = Fyy-Fy

XVI  Results
1. Resonance frequency (TH) =..................

2. Resonance frequency (PR)=................

3. Bandwidth=........................ KHz/MHz.

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or

two questions related to practical)
1. Calculate the resonance frequency for tuned amplifier L=20mH, C =470 pf
2. List any two active devices used in single tuned amplifier instead of transistor?

3. Define Q factor?
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XX  References / Suggestions for further reading

1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

2. Transistor Database User Guide, 2016
3. https://www.youtube.com/watch?v=1V-JRfgmhUI

4. https://www.tutorialspoint.com/amplifiers/types_of tuned amplifiers.htm

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%
5. Calculate Gain , resonance frequency and bandwidth 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions, Graph 15 %
0. Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Lo
2
3
4.
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
(15) (10) (25)
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Practical No.10 and 11: Double Tuned Common Emitter Amplifier (PART-I and II)

I

I

I

v

VI

\41!

Practical Significance

Double tuned amplifier is generally used in the wireless communication system. This
practical will help the students to develop skills to build and test transformer coupled
amplifier for desired frequency in radio receiver and T.V receiver.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e  Use Transistor as low Power Amplifier.

Practical Outcome
o Build/ test performance of double tuned common emitter amplifier.

Relevant Affective domain related Outcome(s)
Follow safe practices.

Maintain tools and equipment.
Demonstrate working as a leader/a team member

Minimum Theoretical Background
A double-tuned amplifier is a with coupling between the amplifier stages in which the of

both the primary and secondary are tuned separately with a across each. The double tuned
amplifier has the special feature of coupling which is important in determining the frequency
response of the amplifier. The amount of mutual inductance between the two tuned circuits
states the degree of coupling, which determines the frequency response of the circuit. An IFT
usually has two windings in it so it does contain variable inductors, but these may be tuned to
a fixed frequency by placing capacitors across the inductors. If there are two parallel tuned
circuits close enough to each other, then they will pass energy between them but only at a
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very limited range of frequencies. Other frequencies are mostly rejected. A common IF
frequency range of AM radio receiver is 455 KHz.

The equation for bandwidth is given as
B.W =K*Fr
Where
B.W = bandwidth for double tuned circuit
K = coefficient of coupling

Fr = resonant frequency.
K= Ml*Mz

Where M; and M, are the mutual inductance of coil 1 and coil 2.
The resonant frequency:

Where L= (Ll*Lz) / (L1+L2)

C=C+GC,

VIII Circuit diagram

a. Sample
+Vee T

R
C
Iin_ @)
-
s In_pul §R2
Signal Re
——Cg

~:l|||-

Figure 10.1: Double tuned amplifier

Courtesy:https://www.google.co.in/search? q=double+tuned+amplifier+circuit+diagram&tbm. htm
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b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
1\?(;‘ Instrument /Components Specification Quantity Remarks
1 Cathode Ray Oscilloscope | 20/30/100 MHz Frequency 1 No.
" | (Analog type)
2. | Regulated DC Power Supply | 0-30V, 2Amp SC protection 1 No.
3. | Transistor BC107 1 No.
4 Resistors R1=68KQ,R,=12KQ 1 No.
) Rg=560 Q
5. | Capacitors Cin = 1uf ,Cg=10 uf C= 10 pf 1 No.
6 IFT Yellow colour (low | 1 No.
) frequency)six terminal(455Khz)
7. | Breadboard 5.5CM X 17CM 1 No.
Connecting wires Single strand Teflon coating | As per
8. (0.6mm diameter) requiremen
t
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X Precautions to be Followed
1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.

3. Ensure proper settings of function generator and CRO before use.

XI Procedure
Build circuit on breadboard as per diagram.
Set frequency and amplitude of sine wave input signal on function generator with the

1.
2.

XN AW

help of CRO.

Connect Function generator at input terminals of circuit.

Connect DC supply to the amplifier circuit.

Switch on DC Power Supply, function generator and CRO.
Vary input frequency from function generator and note down output voltage on CRO.

Calculate the Gain using the given formula.

Repeat step 6 and note down the readings in the table no.1.

Plot frequency response on semi-log paper.

XII Resources Used

S. No.

Instrument /Components

Specification

Quantity

APl el Il e

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 10.1 Observation Table

Input Voltage in mV (To be kept Constant), Vi =

Input Frequency Output
(Hz) Voltage,
Vo (Volts)

2y

Voltage Gain
(A= Vo/Vi)

Gain in dB
20 log(Vo/Vi)

XA NN ([W|IN|—

Calculations:

1. Theoretical Resonant frequency: Fr ;) = 1/ (2nVLC)

i1. Practical resonant Frequency: Fr (pry=

XVI Results

1. Theoretical resonant frequency Fr (ru) =...

2. Practical resonant frequency Fr pgry =........
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XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions(Note : Teacher shall assign batch wise additional one or

two questions related to practical)
1. State the method to tuned the IFT (Intermediate frequency transformer).

2. List the different ranges of IFT with colour code.
3. State the effect of change in value of capacitor on resonant frequency
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XX  References / Suggestions for further reading
1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543
2. Transistor Database User Guide, 2016
https://www.youtube.com/watch?v=8 A9CAmULrbM
4. https://en.wikipedia.org/wiki/Double-tuned amplifier

(98]

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%
5. Calculation of  theoretical and practical Resonant 10 %
frequency
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions, Graph 15 %
9. Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Lo
2
T
4
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
s) (10) (25)
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Practical No.12: Class- A Power Amplifier

Practical Significance
Class A amplifier is used in the PA system. Class A power amplifier is the simplest of all

power amplifier configurations. They have high fidelity and are totally immune to crossover
distortion. This practical will help the students to develop skills to build and test performance
of class A amplifier generally used in various consumers electronic product.

Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e Use BJT as high Power Amplifier.

Practical Outcome
o Build/test performance parameters of single stage class A power amplifier..

Relevant Affective domain related Qutcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.
3. Demonstrate working as a leader/a team member

Minimum Theoretical Background

Transistor power amplifiers handle large signals. Many of them are driven so hard by the

input large signal that collector current is either cut-off or is in the saturation region during a

large portion of the input cycle. Therefore, such amplifiers are generally classified according

to their mode of operation i.e. the portion of the input cycle during which the collector

current is expected to flow. On this basis, they are classified as:

(1) Class A power amplifier. If the collector current flows at all times during the full
cycle of the signal, the power amplifier is known as class A power amplifier.

(i1) Class B power amplifier. If the collector current flows only during the positive half-
cycle of the input signal, it is called a class B power amplifier.
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(ii1))  Class C power amplifier. If the collector current flows for less than half-cycle of the
input signal, it is called class C power amplifier

The power amplifier is said to be Class A amplifier if the Q point and the input signal are
selected such that the output signal is obtained for a full input signal cycle. For all values of
input signal, the transistor remains in the active region and never enters into cut-off or
saturation region. When an a.c signal is applied, the collector voltage varies sinusoidally
hence the collector current also varies sinusoidally. The collector current flows for 360° (full
cycle) of the input signal i e the angle of the collector current flow is 360°

VIII Practical Circuit diagram
a. Sample

O +Voe

Signal
Qutput

b

Signal (L

Imput

Figure 12.1: Class A power amplifier

Courtesy:https://www.tutorialspoint.com/amplifiers/class A_power_amplifier.html

b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory
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IX Resources Required

I\IS(;. Instrument /Components Specification Quantity Remarks
1 Cathode Ray Oscilloscope | 20/30/100 MHz Frequency 1 No.
" | (Analog type)
Regulated DC  Power | 0-30V, 2Amp SC protection 1 No.
2.
Supply Vce=12 volt
Function Generator 0-2 MHz with Sine, square | 1 No.
and triangular output with
3. :
variable frequency and
amplitude
4 Transistor SL/CL100 or BC558 or| 1 No.
) BDI115
5 Resistors R;=47kQ,R,=33Q, Rg=560 Q | 1 No.
) R;=220Q,
6. | Capacitors 47 uF , 10 uF 1 No.
7. | Breadboard 5.5CM X 17CM 1 No.
] Connecting wires Single strand Teflon coating | As per
) (0.6mm diameter) requirement
X Precautions to be Followed

1. Ensure proper connections are to be made to as per setup.
2. Ensure the power switch is in ‘off” condition initially while connecting the circuit.
3. Ensure proper settings of function generator and CRO before use.

XTI Procedure
1. Build circuit on breadboard as per diagram.
2. Set frequency and amplitude of sine wave input signal on function generator with the
help of CRO
Connect Function generator at input terminal of circuit.
Connect DC supply to the amplifier circuit.
Switch ON the DC Power Supply, function generator and CRO.
Vary the amplitude of sine waveform from function generator at different value and
measure the output voltage on CRO.
7. Calculate the Py, Pgcand % [ using the given formula.

ANl

XII Resources Used

S. No. Instrument /Components Specification Quantity

el Pl Bad Il o
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6.

7.

8.

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 12.1 Observation Table

Sr Input Voltage Output Pac =V02/ 2RL | Pac=Vec *lcq | Yo [ =Py /
No. [Vil Voltage [Vo] (watts) Pya.* 100
) (Volts) (Volts)
1
2
3

Where I¢qis the current measured at collector terminal when AC input signal is zero.
Calculations:

i. P.=Vo’/2R

1. Pdc =VCC * ICQ
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. % [ =Py /Pyc*100

XVI Results
1. % [J (efficiency of class A amplifier)=....................... ( When Vi-10V)

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or

two questions related to practical)
1. List the low power transistor and high-power transistor using datasheet.
2. List the ratings of low power transistors and high power transistors using datasheet.
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XX  References / Suggestions for further reading

1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

2. Transistor Database User Guide, 2016

3. http://www.becbapatla.ac.in/ece/lab/EC%20261%20EC-1%20Lab%20Manual.pdf

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%
5. Calculation of Percentage Efficiency 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions 15 %
0. Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Lo
2
3
4
Marks Obtained Dated signature of Teacher
Process Related Product Related Total

as) (10) (25)
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A TEAMASIA LAKHI SEMICONDUCTORS LTD File No. : 4100

Rev. No. A

DEVICE SPECIFICATION

TYFE : SL100

POLARITY :NPN

APPLICATION : General Purpose Medium
Power Transistor

PACKAGE :TO-39

MAXIMUM RATINGS:

[CHARACTERISTIC SYMBOL ] MIN MAX

Collector - Emitter Voltage BV ceo 50 -

Collector - Base Yoltage BV ro 60 -

Emitter - Base Voltage BVemo 5.0 -

Tetal Fower Dissipation (@ Ta= 25°C Pp BOO mw
Collector Current Ic 0.5 A

Operatinﬁ & Storage Junction Temperature T, Tag - 65 to 200 °C

Electrical characteristics (TA = 25°C, unless otherwise specified)

CHARACTERISTIC SYMBOL MIN MAX UNIT
OFF CHARACTERISTICS
Collector - Emitter Breakdown Voltage BVcen
(I =10 mA de, Iz =0) 50 - v
Collector - Base Breakdown Voltage BV pn
(Ic = 100 A, Ig=0) 60 - v
Emitter - Base Breakdown voltage BVepo
(Iz = 100 pA, Iz =10) 5 - v
Collector Cut - off Current Imo
(Ve =40V de, Iz =0) - 50 nA
Emitter - Cut off current I=mo
|£'V'Eg =4V dc, [c=0) = 25 nA
CHARACTERISTIC SYMBOL MIN MAX UNIT
ON CHARACTERISTICS *
DC Current gain
Nlc= 10mA dc, Vg = 10V de) hFE (1) 25 -
(Iz= 150mA dc, Vg = 10V dc) hFE 40 300
Collector - Emitter saturation Voltage VCE(sat)
Yl- = 150mA de, Ig = 15mA dc) - 0.6 W
Base - Emitter saturation vollage VBE(sat)
Jlz= 150mA dc, I = 15mA dc) - 1.3 v
CHARACTERISTIC SYMBOL MIN MAX UNIT

SMALL SIGNAL CHARACTERISTICS

Output Capacitance Cabo

[Vee = 10V, I =0, f= 140KHz) & 20 pE
hFE Classification SL 1008
hFE (1) 100 - 300

* Pulse Test : Pulse width = 300 pus, Duty Cycle = 2.0%
www.DataSheet4U.com
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Practical No.13: Class - B Push Pull Amplifier

Practical Significance
A push pull amplifier is an amplifier which has an output stage that can drive a current in

either direction through the load. Push pull amplifiers are superior over single ended
amplifiers in terms of distortion and performance. This practical will help the students to
understand the working of Push Pull Amplifier.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e Use BJT as high Power Amplifier.

Practical Outcome
o Build/test performance parameters of class B push pull amplifier using transistor.

Relevant Affective domain related Qutcome(s)
1.  Follow safe practices.

2. Maintain tools and equipment.

Minimum Theoretical Background

Push pull amplifiers are commonly used in situations where low distortion, high efficiency
and high output power are required. The basic operation of a push pull amplifier is as follows:
The signal to be amplified is first split into two identical signals 180° out of phase. The Class
B push pull amplifier is almost similar to the Class A push pull amplifier and the only
difference is that there are no biasing resistors for a Class B push pull amplifier. This means
that the two transistors are biased at the cutoff point. The Class B configuration can provide
better power output and has higher efficiency (up to 78.5%). Since the transistor is biased at
the cutoff point, they consume no power during idle condition and this adds to the efficiency.
The advantages of Class B push pull amplifiers are able to work in limited power supply
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conditions with absence of even harmonics in the output and simple circuitry when compared
to the Class A configuration.

VIII Practical Circuit diagram
a. Sample

Vee

" Sha |
e C L

Figure 13.1: Class- B Push Pull Amplifier

b. Actual Circuit used in laboratory /Actual Experimental set up used in laboratory
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IX Resources Required
;(;. / g:;g:(ﬁllzzts Specification Quantity Remarks
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope (Analog
type)
Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
2.
Supply Vcee=12 volt
3. | Signal Generator (0-3)MHz 1 No.
4. | Transistor BC147 and BC148 1 No.
5 Resistors R1=33kQ,R2=3.3Q,Rc= 1.5kQ | 1 No.
) RE=330Q R =1k,
6. | Capacitors 10 uF 3 No.
7. | Breadboard 5.5CM X 17CM 1 No.
3 Connecting wires Single strand Teflon coating | As per
' (0.6mm diameter) requirement
X Precautions to be Followed
1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure proper settings of function generator and CRO before use.
4. Ensure the terminals of transistor.
XI Procedure
1. Make the connection as per circuit diagram.
2. Connect the input supply with appropriate polarity
3. Connect DC power supply as per circuit diagram .Set Vce=5V
4. Connect CRO at the Output. Switch ON CRO.
5. Observe input and output waveforms on CRO.
6. Note down reading of input voltage and output voltage from CRO.
7. Calculate efficiency of amplifier.
XII  Resources Used
S. No. Instrument /Components Specification Quantity
1.
2.
3.
4.
5.

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XIV  Precautions Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 13.1 Observation Table

Ri= (Input resistance measured at the input of Class —B amplifier using DMM)
Ro= i, ( Output resistance measured at the output of Class —B amplifier using DMM)
Sr Input Voltage Output Pi=Vi’/R; | P=Vo’/R, | % Efficiency
No. (Vi) Voltage =P,/ P; *100
i (Vo)
1. 10V
2.
3.
Calculations:
1. % Efficiency = ...

XVI Results

1. % Efficiency =.................. (When Vi= 10 Volt)

XVII Interpretation of Results (Give meaning of the above obtained results)
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XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the

interpretation of results).

XIX  Practical Related Questions (Note : Teacher shall assign batch wise additional one or

two questions related to practical)
1. What is mean by Cross Over Distortion?
2. State the applications of class B Push Pull Amplifier.

3. State the difference between a voltage and a Power amplifier.
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XX  References / Suggestions for further reading
1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

2. Transistor Database User Guide, 2016

3. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,

Virginia, USA, ISBN: 978087909222

4. http://www.becbapatla.ac.in/ece/lab/EC%20261%20EC-1%20Lab%20Manual.pdf

XXI Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%

5. Calculation of Percentage Efficiency 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions 15 %
9. Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Marks Obtained

Dated signature of Teacher

Process Product
Related(15) Related(10)

Total
(25)
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TRANZYSTORY n-p-n 2-T4/2
% BC147, BC148 i BC149

SWW 1156-211
Tranzystory krzemowe epiplanarne malej mocy malej TRANZYSTOR BCl47
czestotliwosei.
Tranzystory BC147 i BC148 sa przeznaczone do stosowa-
nia w zakresie czestotliwofci akustyeznej w ukladzie Parameiry statyczne
przedwzmacniacza oraz w stopniach napedzajgcych (dri- .
ver). . Prey tomp = 298 K min. typ.  maks.
Tranzystor BC149 jest pr y do stosowania w sto- (25°C)
pniach wejéciowych wzmacniaczy o niskim poziomie szu- Prad resztkowy
méw. kolektor-emiter
Tranzystory BC147, BC148 i BC149 s3 komplementarne do przy Ucgs =50V Ices — 02 15 nA
tranzystoréw BC157, BC158 i BC159. przy Ucss = 50V,
tamp = 308 K
(125°C) Ices - 02 4 pA
Napiecie przebicia
kolektor-emiter
przy Ip =0,
g3 Ic=2mA Upmcre 45 — — ¥
. przy Rgg =0,
V‘f | Ie=10pA Ubmers 50~ — -V
g Napiecie przebicia
S‘l emiter-baza
przy Ie =0,
ﬁ?:’ﬂ? Ie=10pA Uiameme 6~ — - Vv
Wspblezynnik
wzmocnienia prg-
15 dowego*
[l przy Ic = 10pA,
_L?Z_j Ucz=5V har kLA — 90 — —
— kLB — 150 — —
Tranzystor w obudowie plastykowej TM1(CE36) przy Ic = 2maA,
Ueg =5V hae kLA 110 — 40 —
. kLB 200 — 480 —
przy Ic = 100 mA,
Uee=5V hayg kLA — 120 —_— —_
DANE TECHNICZNE kLB — 200 — —
Napiecie nasycenia
Wartofei dopuszezalne parametréw eksploatacyjnych kolektor-emiter
. przy Ic =10 mA,
Typ EC147 BCl48 “Is=05mA Ucgsat - 01 02 V
BC149 przy Ic = lullmA.
Napigeie kolektor- Ip=5mA Ucksat — 02 0§ V
zemiter Ucm 45 20 - v Napiecie nasycenia
Napiecie kolektor- baza-emiter
-emiter Ucgs 50 30 v przy Ic = 10m4,
Napiecie emiter-baza Ugmy 6 5 v Is=05mA Usgeat - 07T 083 V
Prad kolektora Ie 100 100 mA przy Ic = 100 mA, .
Prad szezytowy ko- Ig=5mA Upksat — 09 105 V
lektora Icu 200 200 mA Napiecie stale miedzy
Prad bazy Is 50 50 mA bazg a emiterem
Moc calkowita Prot 300 300 mW przy Ie = 2maA,
Temperatura zlgcza 15 398K (125°C) Uce=5V Une 055 082 07 V
Zakres temperatury .
skladowania tug  218..398K. * Podzialu na klasy sia na tyczenie odblorey okred]
. {—55..+125°C) w zaméwieniu,
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Practical No.14: Audio Power Amplifier.

I Practical Significance
An audio power amplifier (or power amp) is reproduces low-power electronic audio signals

such as the signal from radio receiver or electric guitar at a level that is strong enough for
driving (or powering). This practical will help the students to develop skills to build and test
audio power amplifier.

I Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

III'  Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:
1. Select relevant electronics components.
2. Test the selected electronic components.
3. Mount the electronic component on breadboard as per circuit diagram.

v Relevant Course Qutcome(s)
e Use BJT as high Power Amplifier.

\% Practical Outcome
o Build/ test the performance of Audio power amplifier.

VI Relevant Affective domain related Qutcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.
3. Demonstrate working as a leader/a team member

VII Minimum Theoretical Background
An audio power amplifier is an amplifier that reproduces low-power electronic audio signals
such as the signal from radio receiver or electric guitar at a level that is strong enough for
driving. This includes both amplifiers used in home audio systems and musical like guitar
amplifier. It is the final electronic stage in a typical audio playback before the signal is sent to
the loudspeakers.
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VIII Practical Circuit diagram
a. Sample

T +Wco

2 Cout
Cc 14
-] K Audio OUT

Audio IN
1
Ce
B2 Re Loud
Speaker

Figure 14.1: Audio power amplifier

Courtasy:https://www.google.co.in/search? g=audio+power+amplifier+circuit&dcr=0&tbm

b. Actual Circuit used in laboratory /Actual Experimental set up used in laboratory
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IX Resources Required

1\?(;' /(Ijl:)“mr;;:::::s Specification Quantity Remarks
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope (Analog
type) / dB meter
Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
2.
Supply Vee=12 volt
3. | Signal Generator (0-3)MHz 1 No.
4. | Transistor 2N6292 1 No.
5 Resistors R=68KQ.R,=12KQ . Rc=1.5KQ, 1 No.
’ Rc=470Q
6. | Capacitors Cc= 1uf ,Ce=10 pf Cout= 1uf 1 No.
7. | Breadboard 5.5CM X 17CM 1 No.
3 Connecting wires Single strand  Teflon coating | As per
) (0.6mm diameter) requirement
9. | Loudspeaker 6€2 or 8 ) 1 No.
X Precautions to be Followed
1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure proper settings of function generator and CRO before use.
XI Procedure
1. Build circuit on breadboard as per Figure 1.
2. Connect dB meter across the loudspeaker.
3. Measure Sound level of speaker using dB meter.
4. Take the 4-5 readings by increasing input amplitude
5. Hear the sound level at Speaker.
XII  Resources Used
S. No. Instrument /Components Specification Quantity
1.
2.
3.
4.
5.
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XIV  Precaution followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 14.1 Observation Table

Input Voltage Vin Output Sound level
Sr. (volts) (dB) or
No. Output voltage on
CRO(volts)

1

2

3

4

5

XVI Results
1. Soundlevel(dB) =..........ccooiiiiiiini. (forinput=........ V).

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation ( Actions/decisions to be taken based on the
interpretation of results).
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XIX Practical Related Questions
1. Suggest Audio amplifier IC (mono and stereo).
2. State the Significance of wattage rating of Loudspeaker?

Space for Answers
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XX  References / Suggestions for further reading
1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

2. Transistor Database User Guide, 2016

3. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,
Virginia, USA, ISBN: 978087909222

4. http://www.becbapatla.ac.in/ece/lab/EC%20261%20EC-1%20Lab%20Manual.pdf

XXI Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%

5. Observations 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions 15 %
0. Submitting the journal in time 05%
Total :25 Marks 100 %

Names of Student Team Members

2
T P
4.
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) 25)
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Practical No.15: Voltage Series Feedback Amplifier

Practical Significance
As negative feedback is used for stability. This configuration most stable one and used in

most discrete amplifier system. This practical will help to develop practical skill of the
students to use appropriate feedback connection in the amplifier.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e Use BJT as feedback amplifier

Practical Outcome

o Use transistor to built /test voltage series feedback amplifier parameters with and
without feedback.

Relevant Affective domain related Outcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.
3. Demonstrate working as a leader/a team member

Minimum Theoretical Background

When any increase in the output signal results into the input in such a way as to cause the
decrease in the output signal, the amplifier is said to have negative feedback. The advantages
of providing negative feedback are that the transfer gain of the amplifier with feedback can be
stabilized against variations in the hybrid parameters of the transistor or the parameters of the
other active devices used in the circuit. The most advantage of the negative feedback is that
by proper use of this, there is significant improvement in the frequency response and in the
linearity of the operation of the amplifier. This disadvantage of the negative feedback is that
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the voltage gain is decreased. In Current-Series Feedback, the input impedance and the output
impedance are increased. Noise and distortions are reduced considerably.

VIII Practical Circuit diagram
a. Sample

Figure 15.1: Voltage series feedback amplifier

Courtesy:https://www.tutorialspoint.com/amplifiers/class A_power_amplifier.htm

Input wavelorm

Fm MD FRECLENCY RANGE
ISR, (S . 1
7 l}\ | LOWER CUTT | | PERCUTTOFF
ALY P A
o g0 : -
M H Output waveform &VM E ipcaiangea -"f/,’ l‘\
I " 7~ - - gn- / BAND WIDTH 1
10 / 5
fi \---J2 A : | 1 m 10k e ot
‘\_/ Ii :\_,."' : ! .\,‘f \ :\__)/;
: ' A I : .

Fraquancy (Hr)

Figure 15.2: Input output waveforms and frequency response
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b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
S. Instrument Specification Quantity Remarks
No. /Components
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope (Analog
type)
Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
2.
Supply Vee=12 volt
3. | Signal Generator (0-3)MHz 1 No.
4. | Transistor BC558 or CL100 or BD115 1 No.
5 Resistors R1=33kQ,R,=3.3Q.Rc= 1.5kQ | 1 No.
) Rp=330Q R =1kQ,
6 Capacitors Ci=10 puF C,=10 pF Cg=10 pF | 1 No.
7. | Breadboard 5.5CM X 17CM 1 No.
Connecting wires Single strand Teflon coating | As per
8. . .
(0.6mm diameter) requirement
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X Precautions to be Followed
1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure proper settings of function generator and CRO before use.

XI Procedure

1. Build circuit on breadboard as per circuit diagram.

2. Connect function generator output to CRO and observe input signal on CRO

3. Switch ON DC Power Supply, function generator and CRO

4. Keep the input voltage constant, vary the frequency from 10 Hz to 1M Hz in regular steps
and note down the corresponding output voltage on CRO.

5. Remove the emitter bypass capacitor and repeat Step 4 and observe the effect of feedback
on the gain of the amplifier.

6. Note down the value of output voltage for each frequency. The voltage gain in dB is
calculated by using expression Av =20log (V0 / Vi) dB

7. Plot frequency response on semi log paper.

XII Resources Used

S.

No Instrument /Components Specification Quantity

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 15.1 Observation Table

Input Voltage in mV (To be kept Constant), Vi=........................

Output Output
Sr. Input Frequency Voltage, Vo Volt'age, Vo Gain 'in dB Gaifl in dB
No. (Hz) (with (without (with (without
feedback) feedback) feedback) feedback)
(Volts) (Volts)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Calculations:

1. Voltage Gain: Vo/Vi

ii. Bandwidth (with feedback) (B.W) r = Fy — F_

iii. Bandwidth (without feedback) (B.W) = Fy — Fp

XVI Results
1. Bandwidth (with feedback) (B.W)p=.................oo.

2. Bandwidth (without feedback) (B.W)=.....................
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XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX  Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. State the significance of value of bypass capacitor.

2. Compare Voltage series feedback and voltage shunt feedback.
3. Suggest the changes in circuit to form voltage shunt feedback amplifier
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XX  References / Suggestions for further reading
1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543
2. Transistor Database User Guide, 2016
3. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,
Virginia, USA, ISBN: 978087909222
4. http://www.becbapatla.ac.in/ece/lab/EC%20261%20EC-1%20Lab%20Manual.pdf

XXI Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%

5. Calculation of Gain and Bandwidth 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions, Graph 15 %
0. Submitting the journal in time 05%
Total:25 Marks 100 %

Names of Student Team Members

Lo
2
3
4
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
(15) 10) (25)
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Philips Semiconductors Product specification

PNP general purpose transistors BC556; BC557; BC558

FEATURES PINNING
* Low current (max. 100 mA) PIN DESCRIPTION
» Low voltage (max. 65 V).
1 emitter
APPLICATIONS
2 base
* General purpose switching and amplification.
3 collector

DESCRIPTION
PNP transistor in a TO-92; SOT54 plastic package. NPN

complements: BC546, BC547 and BC548. ! 2
3 ——

MAM281

Fig.1  Simplified outline (TO-92; SOT54)

and symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
VCBO collector-base voltage open emitter
BC556 — -80 A\
BC557 - =50 \
BC558 - —30 A%
VCEO collector-emitter voltage open base
BCs556 - —65 A%
BCs57 - —45 v
BC558 - —-30 \%
ICM peak collector current - —200 mA
Ptot total power dissipation Tamb < 25 °C - 500 mW
hFE DC current gain Ic=—2mA;Vee=—-5V
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Practical No.16: Voltage Shunt Feedback Amplifier

Practical Significance

Voltage shunt feedback connection decreases output resistance. It is one of important feature
of amplifier. This practical will help the students to use appropriate feedback connection in
the amplifier.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e Use BJT as feedback amplifier

Practical Outcome
o Use transistor to built /test voltage shunt feedback amplifier parameters with and
without feedback.

Relevant Affective domain related Outcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.
3. Demonstrate working as a leader/a team member

Minimum Theoretical Background

Negative feedback is that by proper use of this, there is significant improvement in the
frequency response and in the linearity of the operation of the amplifier. This disadvantage of
the negative feedback is that the voltage gain is decreased. Voltage shunt feedback, operates
as a current-voltage controlled feedback system. In the voltage-shunt feedback configuration
the signal fed back is in parallel with the input signal. The output voltage is sensed and the
current is subtracted from the input current in shunt. As the output voltage is fed back as a
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current to a current-driven input port, the shunt connections at both the input and output
terminals reduce the input and output impedance. therefore the system works best as a
transresistance system with the ideal input resistance, Rin being very small, and the ideal
output resistance, Rout also being very small. It is also called as shunt shunt feedback.

Shunt  e— St

+ 1 +
W Open-loop 1 .
. Yo ||R
’ Gain (G) o [] -
currert Voltage
Input i & Qutput
Feedback 4;;
Factor (H} ’ Fasdback Currant
) Eesurmed Negligabla

Figure 16.1: Block diagram of Voltage shunt feedback amplifier

Courtesy: https://www.electronics-tutorials.ws/systems/feedback-systems.html

VIII Practical Circuit diagram

a. Sample
Yoo  govy
L=
R
ﬁ} IOkohm = Cc
—i AR , _I F
Rs Rt .

—AAA

|
ol L5 [
P

1.
|

Figure 16.2: Circuit diagram of Voltage shunt feedback amplifier

Courtesy: https://www.tutorialspoint.com/amplifiers/class A_power_amplifier.htm
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b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
1\?('). / él:)sg;::lzzis Specification Quantity Remarks
Cathode Ray 20/30/100 MHz Frequency 1 No.
1. | Oscilloscope (Analog
type)
Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
2.
Supply Vee=12 volt
3. | Signal Generator (0-3)MHz 1 No.
4 Transistor BC107 or CL100 or BC558 or | 1 No.
) BDI115
Resistors R;=33kQ,R,=3.3Q,Rc=1.5kQ 1 No. each
5 Re=330Q ,Rf=10 kQ,
' Rs=560 Q
6. | Capacitors Cc= 10 pF Cg=10 pF 1 No.
7. | Breadboard 5.5CM X 17CM 1 No.
3 Connecting wires Single strand Teflon coating As per
) (0.6mm diameter) requirement
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X

XI

XII

XIII

X1v

Precautions to be Followed

1. Ensure proper Connections are made to the equipment.

2. Ensure the power switch is in ‘off” condition initially.

3. Ensure proper settings of function generator and CRO before use.

Procedure

1. Build circuit on breadboard as per circuit diagram.

2. Connect function generator output to CRO and observe input signal on CRO

3. Switch ON DC Power Supply, function generator and CRO

4. Keep the input voltage constant, vary the frequency from 10 Hz to IMHz in regular steps
and note down the corresponding output voltage on CRO.

5. Remove the emitter bypass capacitor and repeat Step 4 and observe the effect of feedback
on the gain of the amplifier.

6. Note down the value of output voltage for each frequency. The voltage gain in dB is
calculated by using expression Av = 20log (V0 / Vi) dB

7. Plot frequency response on semi log paper.

Resources Used

Instrument /Components Specification Quantity

Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 16.1 Observation Table
Input Voltage in mV (To be kept Constant), Vi =

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

......

Input Frequency Output Output Gain in dB Gain in dB
Sr (Hz) Voltage Vo Voltage Vo (with (without
N(; in Volts in Volts feedback) feedback)
) (with (without
feedback) feedback )
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Calculations:

i Voltage Gain: Vo/Vi

ii. Bandwidth (with feedback) (B.W) = Fy — F_

iii. Bandwidth (without feedback) (B.W) = Fy — Fp
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XVI Results
1. Bandwidth (with feedback) (B.W) p=...............o.eei

2. Bandwidth (without feedback) (B.W)=.................

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX  Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. List the specifications of transistor used in circuit from datasheet.

2. State the effect of change in value of feedback resistance.
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XX  References / Suggestions for further reading
1. https://www.electronics-tutorials.ws/systems/feedback-systems.html

2. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

3. Transistor Database User Guide, 2016

4. http://www.becbapatla.ac.in/ece/lab/EC%20261%20EC-1%20Lab%20Manual.pdf

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%
5. Calculation of Gain and bandwidth 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions, Graph 15 %
0. Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Lo
2
T
4.
Marks Obtained Dated signature of Teacher
Process Related Product Related Total
(15) (10) (25)
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Practical No.17 and 18: Positive and Negative Feedback.
(PART-I and II)

Practical Significance
Positive or regenerative feedback has the tendency of making an amplifier circuit unstable, so

that it produces oscillations (AC). Negative or degenerative feedback has the tendency of
making an amplifier circuit more stable, so that its output changes less for a given input
signal than without feedback .This practical will help the students to develop skills to test the
effect of positive and negative feedback on the given amplifier.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
o Use BIJT as feedback amplifier.

Practical Outcome
o Test the effect of positive and negative feedback on the given amplifier.

Relevant Affective domain related Outcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.
3. Demonstrate working as a leader/a team member

Minimum Theoretical Background
Feedback is the coupling of an amplifier’s output to its input. Depending upon whether the
feedback signal increases or decreases the input signal, there are two types of feedback in
amplifier.

1. Positive or Regenerative feedback

2. Negative or Degenerative feedback.
Positive or Regenerative feedback: If the feedback signal is applied in phase with the input
signal and thus increases output signal amplitude, then it is called positive feedback. It is also
called regenerative or direct feedback.
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a. Itincreases gain of amplifier
b. It produces excessive distortion
c. Itisused in oscillators.
Negative or Degenerative feedback: If the feedback signal is applied out of phase with the

input signal and thus decreases the output signal amplitude, so it is called negative feedback.
Negative feedback

a. Reduces gain of the amplifier.
b. Improves the amplifier performance.
c. Used in the small and large signal amplifier circuits.

VIII Practical Circuit diagram

a. Sample

+Vee

Ry
L~

1

Figure 17.1 Negative feedback amplifier.(voltage series)
Courtesy : https://www.scribd.com/doc/119790927/Voltage-Series-Feedback-Amplifier

Voo =12%

0ApF 0pF 0 ApF

Ce
1mn§m 1K ReTmouF R§wm ngnn R§ 10K

Figure 17.2 RC phase shift oscillator (positive feedback amplifier)

Courtesy: http://bhagwantuniversity.ac.in/wp-content/uploads/2016/01/ELECTRONICS-LAB-II-SEM-1V.pdf
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b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required

S. Instrument Specification Quantity | Remark
No. /Components
1 | Cathode Ray 20/30/100 MHz Frequency 1 No.
Oscilloscope
(Analog type)
2 | Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
Supply Vee=12 volt
3 | Signal Generator (0-3) MHz 1 No.
4 | Transistor BC107,BC548 1 No.
5 | Resistors For Figure 1 R;=33kQ, 1 No.
R,=3.3KQ,Rg=330Q Rc=1.5KQ
RLzlk.Q,
For Figure 1 R;=68kQ,
R,=12kQ,Rc=3.9kQ Rg=1kQ
R=10kQ, 03 No.
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6 | Capacitors For Figure 1 : 01 No.
Cl1=1pF, C,=1pF,CE=10pF
For Figure 2:
Ce=100 puF,
C=0.1 uF 03 No.
7 | Breadboard 5.5CM X 17CM 2 No.
8 | Connecting wires Single strand Teflon coating (0.6mm | As per
diameter) requireme
nt
X Precautions to be Followed
1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure proper settings of function generator and CRO before use.
XI Procedure
1. Build circuit of negative feedback amplifier on breadboard as per Figure 1.
2. Select appropriate amplitude (10 mV to 20 mV) and frequency (10 KHz) of sine wave
input signal on function generator.
3. Connect function generator output to CRO and observe input sine wave signal on CRO
4. Connect function generator at input terminals and CRO at output terminals of circuit.
5. Switch on DC Power Supply and Observe output waveform on CRO
6. Note down output voltage from CRO with and without bypass capacitor Cg.
7. Build circuit of positive feedback (RC phase shift oscillator) on breadboard as per Figure
2.
8. Connect DC Power Supply to the circuit and CRO at output terminals.
9. Switch ON power supply, Set Ve = 12V.
10. Switch on CRO and Observe output on CRO.
11. Note down Output voltage from CRO.
12. Change the value of resistor R in RC network and observe the change in output.
13. Note down Output voltage from CRO.
XII  Resources Used
S. No. Instrument /Components Specification Quantity
1.
2.
3.
4.
5.
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XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations

Table No: 17.1 Observation Table (Negative feedback amplifier)

Output Voltage Output Gain without Gain with
Sr. Input Voltage without Voltage feedback feedback
No Vi feedback with feedback
Vo) Vo) (Av=Vo/Vi) | (Av=Vo/Vi)
1
Table No: 17. 2 Observation Table (Positive feedback amplifier)
Input Voltage (Vi) Output Voltage (Vo) Gain
Sr (at base of transistor) (at the collector Av=Vo/Vi
N (; RC RC RC RCN/W | RC RC RCN/W | RC RC
" |N/W | N/W N/W 1 N/W N/W 1 N/W N/W
1 2 3 2 3 2 3
1
2
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Calculations:

1. Gain= Vo/Vi

XVI  Results
1. Gain with Negative feedback =.......................

2. Gain with positive feedback =.......................

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. Write the difference between gain with and without negative feedback.

2. State the effect on output voltage with change in capacitor of RC network.
3. State the specifications of transistors used in circuit from datasheet.
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XX  References / Suggestions for further reading

1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,

M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

2. https://en.wikipedia.org/wiki/Negative-feedback_amplifier

3. https://www.electronics-tutorials.ws/systems/feedback-systems.html

4. https://en.wikipedia.org/wiki/Positive feedback

XXI Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%
5. Calculate gain with positive and negative feedback. 10 %
0. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions 15%
9. Submitting the journal in time 05%
Total: 25 Marks 100 %
Names of Student Team Members
Lo
2
3
4.
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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Practical No.19: RC Phase Shift Oscillator.

Practical Significance

It is a linear electronic circuit that produces a sine wave output. It consists of transistor with
its output fed back to its input through a phase-shift network consisting of capacitors and
resistors in a ladder network. It is used for generating signals over a wide frequency range.
This practical will help the students to develop skills to build RC phase shift oscillator and
measure the generated frequency using CRO.

Relevant Program OQutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronics components.

2. Test the selected electronic components.

3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Outcome(s)
e Use BJT as waveform generator

Practical Outcome

o Build RC phase shift oscillator and measure the generated frequency using CRO.
Relevant Affective domain related Qutcome(s)

1. Follow safe practices.

2. Maintain tools and equipment.

Minimum Theoretical Background

An oscillator is an electronic circuit for used generating oscillations with a DC biasing supply
.The frequency of the generated signal is decided by the circuit elements. An oscillator
requires an amplifier, a frequency selective network and a positive feedback from the output
to the input.

The Barkhausein’s criterion for sustained oscillation is Ap = 1 where A is the gain of the
amplifier and B is the feedback factor (gain). A phase-shift oscillator is a linear electronic
oscillator circuit that produces asine wave output. RC-Phase shift Oscillator has a CE
amplifier followed by three sections of RC phase shift feed-back Networks. The output of the
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last stage is return to the input of the amplifier. The values of R and C are chosen such that
the phase shift of each RC section is 60°.Thus The RC ladder network produces a total phase
shift of 180° between its input and output voltage for the given frequency. Since CE
Amplifier produces 180° phases shift. The total phase shift from the base of the transistor
around the circuit and back to the base will be exactly 360° or 0°. This satisfies the
Barkhausein’s condition for sustaining oscillations and total loop gain of this circuit is greater
than or equal to 1, this condition used to generate the sinusoidal oscillations.

VIII Circuit diagram

a. Sample

Voo =12V

BBKN = R1  39Kn <. Re
0.ApF 0.ApF 01pF

I I I o

[§ 1] Il Il
] V
Ce
mogm 1K éﬂezmw R§10Kﬂ ngm R§1°'m

Figure 19.1: RC phase shift oscillator

Courtesy: http://bhagwantuniversity.ac.in/wp-content/uploads/2016/01/ELECTRONICS-LAB-II-SEM-1V.pdf dt 22/01/2018

LY ;
Amplitude

NINA
\/ Time in msec,

— t (ms)
vy

Figure 19.2: Model Wave forms

in volts,

o/P Voltafe
Vo(V)
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b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
;’0. Instrument /Component Specification Quantity | Remark
1 | Cathode Ray 20/30/100 MHz Frequency 1 No.
Oscilloscope (Analog
type)
2 | Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
Supply Vee=12 volt
3 | Transistor SL100 or BC547 1 No.
4 Resistors R 1=68kQ,R,=12kQ,Rc=3.9kQ 1No.Each
Reg=1kQ R=10kQ, 3 No.
5 | Capacitors Cg=100 pF 1 No.
C=0.1 pF 03 No.
6 | Breadboard 5.5CM X 17CM 1 No.
7 | Connecting wires Single strand Teflon coating (0.6mm | As  per
diameter) requireme
nt
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X Precautions to be Followed

1.

Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.

3. Ensure proper settings of CRO before use.

XI Procedure
Build circuit on breadboard as per circuit diagram.
Connect DC Power Supply to the circuit and CRO at output terminals.

1)
2)
3)
4)
5)
6)
7)
8)

Switch on power supply , Set Vcc= 12V.Switch on CRO

Observe output on CRO.

Measure amplitude and time period from CRO.

Calculate frequency of oscillation by the formula f=1/T

Calculate theoretical frequency of oscillation by the given formula.
Plot the output waveform on graph paper.

XII Resources Used

S. No.

Instrument /Components

Specification

Quantity

Rl Fal Bad e o

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 19.1 Observation Table

Keept Vce =12 volt

Sr. Amplitude (V) of Time period (T) of output
No. output signal (volts) signal (msec.)

Calculations:

1. Practical frequency (F) ta =1/T

ii. Theoretical Frequency (F) pr= 1/(2nRC\6)

XVI Results
1. Theoretical frequency (F) tu =

2. Practical frequency (F) pr=.................

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and recommendation (Actions/decisions to be taken based on the
interpretation of results).
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XIX  Practical Related Questions (Note : Teacher shall assign batch wise additional one or

two questions related to practical)
1. A RC phase shift oscillator generated 1.2 KHz frequency with C=0.016puf.then what

should be the value of resistor used in RC network?

2. State the effect of change in biasing supply on output signal.
3. Find out threshold frequency of used transistor from data sheet
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XX  References / Suggestions for further reading
1. Transistor Database User Guide, 2016

2. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto, Virginia,

USA, ISBN: 978087909222

3. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

4. https://www.youtube.com/watch?v=GFh2YycDHIw
5. https://www.youtube.com/watch?v=xupn6VebQzg

XXI Suggested Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%

5. Calculation of theoretical and practical Frequency 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions 15 %
0. Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Lo
2
K
A
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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Practical No.20: Crystal Oscillator

Practical Significance
It is a linear electronic circuit that produces a sine wave output. The use of crystal oscillator

in military and aerospace is to establish an efficient modulation, for the navigation purpose,
electronic warfare, in the guidance systems. This practical will help the students to develop
skills to build crystal oscillator and measure the generated frequency using CRO.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

e Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronics components.

2. Test the selected electronic components.
3. Mount the electronic component on breadboard as per circuit diagram.

Relevant Course Qutcome(s)
e Use BJT as waveform generator

Practical Outcome
o Build Crystal oscillator and measure the generated frequency using CRO.

Relevant Affective domain related Outcome(s)
1. Follow safe practices.

2. Maintain tools and equipment.

Minimum Theoretical Background

Crystal oscillator gives most stable oscillations .It is widely used in microcontroller
applications to provide clock signal .There are different types of piezoelectric resonators, but
typically, quartz crystal is used in oscillators. Selecting crystals for a specific application will
often be dependent on three factors: size (footprint area, height), performance (accuracy over
temperature, lifetime) and cost (for example, higher performance and smaller package =
higher price).Crystals are available with leads or without leads.

The quartz crystal oscillator circuit diagram consists of series resonance and parallel
resonance, i.e., two resonant frequencies.
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VIII Circuit diagram

a. Sample
J_ +5V
T e[|
I[]

22

Figure 20.1 Crystal oscillator

Courtesy: https://www.google.co.in/search?q=crystal+oscillator+circuit+using+BJT+images &dcr=0&source=Inms &tbm=isch&sa=X&ved=0a
hUKEwjV25TnjenZAhUZTYSKHcYzCGOQ_AUICigB&biw=1024&bih=662#imgrc=kbl5c9s7ElpicM:

b. Actual Circuit used in laboratory / Actual Experimental set up used in laboratory
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IX Resources Required

S.

No. Instrument/component

Specification

Quantity

Remark

Cathode Ray Oscilloscope
(Analog type)

20/30/100 MHz Frequency

1 No.

I | Regulated DC Power
Supply

0-30V, 2Amp SC protection
Vee=12 volt

1 No.

Crystal

IMHz or equivalent

1 No.

Transistor

BC548 or equivalent

1 No.

Resistors

Rp=2.2MQ,Rc=1MQ R=470kQ

1 No.

Capacitors

22pf, 100nf,22pf , Inf

1 No.

Breadboard

5.5CM X 17CM

1 No.

N[N [N [B(WIN

Connecting wires

Single strand
(0.6mm diameter)

Teflon coating

As per

requirement

X Precautions to be Followed

1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.

3. Ensure proper settings of function generator and CRO before use.
4. Test the transistor before use.

XI Procedure

Nk wh =

XII Resources Used

Build circuit on breadboard as per circuit diagram.
Connect DC Power Supply to the circuit and CRO at output terminals.
Switch ON power supply, Set Ve = 12V.

Switch on CRO and Observe output on CRO.

Measure amplitude and time period from CRO.
Calculate frequency of oscillation by the formula f=1/T
Plot the output waveform on graph paper.

Instrument /Components

Specification

Quantity
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XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 20.1 Observation Table

Keep Vce =12 volt

Sr. Amplitude (V) of Time period (T) of output
No. output signal (volts) signal (msec.)
1

Calculations:

i. Practical frequency (F) pr =1/T

XVI Results

1 Theoretical frequency of Crystal (F) tp=

2 Practical frequency (F) pr =
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XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX  Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. Identify the crystal available on Microcontroller kit and state it frequency

2. State the characteristic of crystal oscillator.
3. From crystal datasheet state parameter values such as package number, resistance,
capacitance, frequency, temperature tolerance.
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XX  References / Suggestions for further reading

1. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

Transistor Database User Guide, 2016

http://www.ti.com/lit/an/swra372c/swra372c.pdf
https://www.youtube.com/watch?v=_3YK-FHJ3zI.
http://www.sanfoundry.com/analog-circuits-questions-answers-crystall-oscillator-1/

kW

XXI  Suggested Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%
1. Handling of the components 10 %
2. Mounting of component 20 %
3. Measuring value using CRO 20 %
4. Working in team 10 %
Product related: 10 Marks 40%
5. Calculation of Frequency 10 %
6. Interpretation of result 05 %
7. Conclusions 05 %
8. Practical related questions 15 %
0. Submitting the journal in time 05%
Total 100 %

Names of Student Team Members

R
2
T
4.
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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Practical No. 21: Simulation of Hartley Oscillator

Practical Significance
The Hartley oscillator is an electronic oscillator circuit in which the oscillation frequency is
determined by the tuned circuit consisting of capacitors and inductors, i.e. an LC oscillator.
This practical will help the students to develop skills to build Hartley oscillator using
appropriate EDA tool.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

¢ Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

e EDA Tools Usage: Use EDA tools to develop simple Electronics and
Telecommunication engineering related circuits

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive from software library

2. Simulate the relevant oscillator circuit.

Relevant Course Outcome(s)
e Use BJT as waveform generator.

Practical Outcome
e Simulate Hartley oscillator using any relevant simulation software.(like spice, multisim,
Lab view, LTspice, Octeva).

Relevant Affective domain related Outcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
¢ Maintain tools and equipments

Minimum Theoretical Background

Hartley oscillator is inductively coupled; variable frequency oscillators where the oscillator
may be a series or shunt fed. A Hartley oscillator is the advantage of having one tuning
capacitor and one center tapped inductor. The transistor provides amplification along with
inversion to amplify and correct the signal generated by the tank circuit. The mutual
inductance between L1 and L2 provides the feedback of energy from collector-emitter circuit
to the base-emitter circuit.

The frequency of oscillations in this circuit is
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T 2 (L L)

VIII Practical Circuit diagram :

a) Sample

Amplifier produces 180°
phase shift Vo

OVo
Cca
|1
11
= Tank circuit adds
L — farther 180° phase
shift

l

Figure 21.1 Circuit Diagram of Hartley Oscillator
Courtesy:https://www.google.co.in/search?q=hartley+oscillator+images &tbm=isch&source=iu&ictx=1&fir=gPCajApSUINDfM%2534%252CfGR2

VIHVajww 2M%252C &usg=__ IYRXWiMKj3v122vikwiPTm6dIZk%3D&sa=X&ved=0ahUKEwiPgc_4 gNrZAhWMqo8 KHecs
BKOQ9QEIKzAA#imgrce= UDozz Xoibwrz3M::.

b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

151
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IX Resources Required

S.

No. Instrument/Component

Specification

Quantity

Remark

1. | Computer with desired
Configuration

Latest Processor

1 No.

2. | Simulation software

LT Spice /Lab view/H Spice /P Spice
/HS Spice / Multisim/ Proteus or any
other relevant open source software

1 No.

X Precautions to be Followed

1. Ensure proper earthing to the computer system.

2. Ensure compatibility of computer system with software.
3. Ensure proper installation of simulation software.

XI Procedure

1. Perform step by step Installation Rrocess of simulation software.
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3. Build the Hartley oscillator in simulation software as per diagram.
fis ves il ey Tl Dee Gwh dosw Dy Teoies Semes W
DN £Q 80 Bn + #8840 oo WA TIWE K rES ‘ERLO DR @
e
-
. St & =
s E .
= L
e [ /v & P
SemBis: culiss = - ]
: | r i I —in .
B .—I—& 3‘— + -
- ui- o : W = |
: Tail : So ‘
- Dn_a =45
e [ da
2 s b
' L s
AL TG | O e T
Courtesy :
https://www.google.co.in/search?der=0&biw=1024&bih=662 &tbm=isch&sa=1&ei=r7un WrH2KoryvATw34z4DQ&q=simulation+oft+hartl
ey-+toscillatortcircuit&og=simulation+ofthartley+oscillator+circuit&gs I=psy-ab.3...3 730
07.383976.0.386229.0.0.0.0.0.0.0.0..0.0....0...1c.1.64.psy-ab..0.0.0....0.YhA- 3MFgx0A#imgrc=LCszHyK96CrUoM:
4. Simulate /run the circuit.
5. Observe output waveform on PC screen
6. Take printouts of circuit diagram and waveforms on A-4 Paper.
XIT  Resources Used
S. No. Instrument /Components Specification Quantity
1.
2.
3.

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XIV  Actual Precaution (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 21.1 Observation Table

Amplitude of Waveform Vo = ---------
Sr. Time ‘T’(sec) Practical Frequency Theoretical Remark
No. F=1/T Frequency (Hz)
(Hz)

Calculations :

1. Practical Frequency: Fpr=1/T

i1. Theoretical Frequency Fry:

1
I =oie
_ 1
 2n T, + L)
Results

1. Practical Frequency Fpr =............cooiiial.
2. Theoretical Frequency Fry=....................
3. Amplitude of Output Vo=....................

XVI Interpretation of Results (Give meaning of the above obtained results)
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XVII Conclusions and recommendations (Actions/decisions to be taken based on the
interpretation of results).

XVIII Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. State the configuration of transistor used in Hartley oscillator circuit?

Suggest the changes required to simulate colpitts oscillator.
3. Which type of feedback is used in oscillator circuit?
4. If transistor is replaced by Op-Amp then draw the circuit of Hartley oscillator.

N
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XIX References / Suggestions for further reading

1.
2.

3.

4.

5.

Modern Oscillator circuit Encyclopedia,Graf, Rudolf F.

NI Multisim Lab Manual for Electricity and Electronics, Howard H. Gerrish, William E.
Dugger Jr, Richard M. Roberts, Goodheart-Wilcox Publisher; ISBN :1590708830
Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,
Virginia, USA, ISBN: 978087909222

https://www.youtube.com/watch?v=FQjQs0z5XUs

XX Suggested Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1.| Handling of simulation software 10 %
2.| Building of circuit diagram 20 %
3.| Measuring values from PC Screen 20 %
4.| Working in team 10 %
Product related: 10 Marks 40%
5. Calculation of theoretical and practical value of 10 %
Frequency
6.| Interpretation of result 05 %
7.| Conclusions 05 %
8.| Practical related questions 15 %
9.| Submitting the journal in time 05%
Total: 25 Marks 100 %
Names of Student Team Members
Lo
2.
3
4.
Marks Obtained Dated signature of Teacher
Process Related(15) Product Total
Related(10) (25)
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Paste here printouts of Output waveforms
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Practical No. 22: Miller Sweep Generator

Practical Significance

The transistor Miller time base generator circuit is the popular Miller integrator circuit that
produces a sweep waveform. This is mostly used in horizontal deflection circuits for scanning
purpose in CRT display. This practical will help the students to develop skills to build
Miller’s sweep generator circuit.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Test Transistor Resistor, and Capacitor.

Relevant Course Qutcome(s)
e Use BJT as waveform generator.

Practical Outcome
e Generate a waveform Using Miller’s sweep generator and measure sweep time and
retrace time.

Relevant Affective domain related Qutcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
e Maintain tools and equipments

Minimum Theoretical Background

The Miller time base generator circuit consists of a switching device and a timing circuit.
Transistor 1 acts as a switch and Transistor 2 acts as a CE configuration high gain amplifier.
When Transistor 1 is ON, Transistor 2 is OFF. At this instance output voltage across
capacitor is equal to Vcc. If a pulse of negative polarity is applied, then Transistor 1 is
reverse biased and it is switched OFF. Transistor 2 then is switched ON. Since Transistor 2
conducts, output voltage begins to decrease towards zero. When the input pulse is removed

the capacitor again begins to charge. Sweep time of miller sweep generator is given as :
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Sweep Time Ts = C.Rc(B+1)

Where § = CE current gain of transistor 2

VIII Practical Circuit diagram :

a) Sample

! Ty b
-—#

Figure 22.1 Miller Sweep generator
Courtesy:https://www.google.co.in/search?q=wAVEFORMS+OF+MILLER+SWEEP+GENERATOR&source=Inms&tbm=isch&sa=X&ved=0ahUKE
w is2Lm2wtrZAhVEuY8KHXHjCskQ AUICigB&biw=1600&bih=794#imgrc=nfBs9fbDXjZY8M:

b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory
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IX Resources Required
S. . . .
No. Instrument/component Specification Quantity Remark
1. | Cathode Ray Oscilloscope | 20/30/100 MHz Frequency 1 No.
(Analog type)
2. | Function Generator 0-2 MHz with Sine, square and | 1 No.
triangular output with variable
frequency and amplitude
3. | Regulated DC Power | 0-30V, 2Amp SC protection 1 No.
Supply
4. | Transistor 2 2N2222 or equivalent Transistor 1 No.
5. | Transistor 1 BC 547 or equivalent Transistor 1 No.
6. | Resistors Rp,=100KQ Rp;=7KQ,R=10KQ, 1 No.
7. | Capacitor C=0.001pf 1 No.
8. | Breadboard 5.5em X 17 cm 1 No.
9. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement
X Precautions to be Followed
1. Ensure proper Connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure proper settings of function generator and CRO before use.
4. Test the transistor before use.
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XI Procedure

1.
2.

3.

AN

*

Build circuit on breadboard as per circuit diagram.

Select appropriate square wave amplitude (1V to 10V) and appropriate frequency(1
KHz) on function.

Connect function generator output to CRO and observe input square wave signal on
CRO.

Connect Function generator at input terminals of the circuit and connect CRO at output
terminals of the circuit.

Switch on DC Power Supply. Set biasing supply Vcc as per transistor V¢c(max) Rating
Observe input and output waveforms on CRO

Set input square wave frequency from the range 1K Hz to SKHz and write down Sweep
Time and retrace time from CRO for that set input frequency and amplitude.

Calculate theoretical sweep time.

Plot input output waveforms on graph paper.

XII Resources Used

Instrument /Components Specification Quantity

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 22.1 Observation Table

Input Amplitude Vin = -------------- Input Frequency Fin =----------------
Sr. Practical Retrace Time ‘Tr’(sec) Practical Sweep Time ‘Ts’(sec)
No.
1.

Calculations :

1. Theoretical Sweep Time :
Ts = C*Rc (B+1)

XVI Results

1.  Practical Retrace Sweep Time =.......................
2. Practical Sweep Time=.......................
3. Theoretical Sweep Time =....................

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. Sketch the output waveform if in this circuit RC > T, where T= Total time duration of
input square wave.
2. Sketch the output waveform if in this circuit RC < T, where T= Total time duration of
input square wave
3. State the effect of threshold Frequency, Ft on this circuit performance.
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[Space for Answers]
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XX References / Suggestions for further reading
1. Signal and sweep generators by J. Richard Johnson.
2. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543
3. https://www.youtube.com/watch?v=7hroDRsnYEA

XXI  Suggested Assessment Scheme

Performance indicators Weightage
Process related: 15 Marks 60%
1.| Handling of the components 10 %
2.| Mounting of component 20 %
3.| Measuring value using CRO 20 %
4.| Working in team 10 %
Product related: 10 Marks 40%
5.] Calculation 10 %
6.| Interpretation of result 05 %
7.| Conclusions 05 %
8.| Practical related questions, Graph 15 %
9.| Submitting the journal in time 05%
Total :25 Marks 100 %
Names of Student Team Members
Lo

2

K

4o

Marks Obtained Dated signature of Teacher
Process Related(15) Product Total
Related(10) (25)
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II

11

v

VI
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Practical No. 23: Simulation of Dual Voltage Regulator

Practical Significance

In the industry and home appliances three terminal regulators are used. They give fixed
output voltages making them useful in a wide range of applications. Use of IC 78xx and 79xx
will help students to acquire necessary practical skills related to regulators. This practical will
help the students to apply relevant Electronics technologies and EDA tools with an
understanding of the limitations.

Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

¢ Engineering tools: Apply relevant Electronics and Telecommunications technologies
and tools with an understanding of the limitations

e EDA Tools Usage: Use EDA tools to develop simple Electronics and
Telecommunication engineering related circuits

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant simulation software for simulating and testing of electronic circuit.

2. Select relevant electronic components i.e. active and passive from software library.

3. Build the electronic circuit in simulation software as per circuit diagram.

Relevant Course Qutcome(s)
e Maintain IC voltage regulator and SMPS.

Practical Outcome
e Simulate/test dual voltage regulator using IC 78 XX and 79XX for the specified regulated
output voltage.

Relevant Affective domain related Outcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
e Maintain tools and equipments

Minimum Theoretical Background

IC 78XX is positive series of regulators. For ICs within the 78xx family, the xx is replaced
with two digits, indicating the output voltage for example; the 7805 has a 5-volt output, while
the 7812 produces 12 volts. The LM78XX series of three terminal regulators is available with
several fixed output voltages making them useful in a wide range of applications. The
LM78XX series is available in an aluminum TO-3 package which will allow over 1.0A load
current if adequate heat sinking is provided. Current limiting is included to limit the peak
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output current to a safe value. Safe area protection for the output transistor is provided to
limit internal power dissipation. If internal power dissipation becomes too high for the heat
sinking provided, the thermal shutdown circuit takes over preventing the IC from
overheating. Voltage Ranges are LM7805C 5V; LM7812C 12V ; LM7815C 15V.

The LM79XX series of 3-terminal regulators is available with fixed output voltages of 5V,
8V, 12V, and 15V. These devices need only one external component, i.e. compensation
capacitor at the output. The LM79XX series is packaged in the TO-220 power package and is
capable of supplying 1.5A of output current.

Plastic Package T0-220 Package
T0-220 (T) Ut
[ outaur i
GND — O —_-:= oD [ ——— outpur
——— @] _——
O _———— CGROUND
TL/H/T746-3
Top View TL/H/T340-14
Front View
Order Number LM7805CT,
LM7812CT or LM7815CT Order Number LM7905CT, LM7912CT or LM7915CT

Figure 23.1 IC package
Practical Circuit diagram:

a) Sample
% » IN +OU » ®'/
. 3 8 GND
A K IC1  +[C3
T~ . 78xx T~
Te ; .Schema‘tica. ! oC
AC o——— E AT~ ? 79 ~T~
GND
® 2 IN +OU * o/

Figure 23.2 Dual Voltage Regulator
Courtesy: https://www.google.co.in/search?q=SIMULATION+OF+DUAL+VOLTAGE+REGULATOR(%2B/-
)HUSINGHIC+78XX+and+ 79X X &source= Inms&tbm=isch&sa=X &ved=0ahUKEwikpvC-zdrZAhWIOISKHQBYD-
UQ_AUICigB&biw=1600&bih=794#imgrc=WPX7H4YONVYSEM:
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b) Actual Circuit used in laboratory /Actual Experimental set up used in laboratory

VIII Resources Required

S. Instrument/Component Specification Quantity | Remark
No.
1. | Computer with advanced | Latest Processor 1 No.
Configuration
2. | Simulation software LT Spice /Lab view/H Spice /P Spice | 1 No.
/HS Spice / Multisim/ Proteus or any
other relevant open source software

IX Precautions to be Followed
1. Ensure proper earthing to the computer system.
2. Ensure compatibility of computer system with software.
3. Ensure proper installation of simulation software.

X Procedure

1. Perform step by step Installation Erocess of simulation software.
B B b e o WU S Dugle el been Qe fede Ml T
DFred &R B SEOEEAT % Womnm. c fw-en 2§ AAA00
I o D e L I R R T T R
SrE Teobe T
D dd | [ ]

il preT— =y

=

s
T

NI Multisim™ 14.0

M IR P LR LR L L

|
a

W
POTHUMITNTE
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2. Select relevant electronic components from software library.

B e
Gatbuse: Companents ) Symbol (ANG1 F3LZ) [ |
v a0 [= [
Group: LD #5% -
= esic i [ S
Famirs LM Gtad report |
% IND_TH el Bovams_FBG012 - t"’-‘;’;‘ b VW
B2 0.0 el ot T 013 by
5 ool st _weTs s L sEh 7]
00T Rl it WETL_BO7S LMD A% [T
B s _Carban_TH_LW_Dhite_GA oo |
il Furcher:
8 NES, Carkben_TH_250mi_TT Bectraries i m;‘ Carbon Compostion Resstons LN 0 shme $% -
B s _Carbon _TH_S00mi_oreste,_oF XA
580 S _Carbon TH ST Bectionic R ks
’ RES Carboriion_TH_IW_KDA_SMLL LB N
B! AEs_CartonPi_TH_250mi_DW_CF L 5% Mol marufcnrer /i
88 s _Covbersi_TH_250m_KOA_CF_CT T adt
82 RS _Corberiis TH_250mit0_KD8,_CFE sl
145
B8l REs_carbonin_TH_250m_Yageo PR [ ey
B s Carbonien_TH_20 Ko 5501 ey
8 s o T io_53 15,25%
8 RES._Carbonfim _TH_S00mii_KDA_CF 1500,25%
R 5 _Carborsien_TH_S00mIN_KOA_EF_ET l:f_’;‘
L8,
-;Sns_m.mwma% . sy
@ Components 127 Searching: Fater off

3. Build the dual regulated power supply using IC 78XX & 97XX in simulation software as

per diagram.
==

T Fa aE e

] * HBBRLG D AHE TLiAER 9 T AR RREAEN a8 @

—

)
49E

| Igl' !

¥
-

=3 00 *N=R 0B U " BER T uEInReY S

4. Simulate /run th

B 1S Pt bt |

e circuit.

4
1

5. Note down the output voltages at different stages of dual power supply.
6. Take printouts of circuit diagram and waveforms on A-4 Paper
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XI Resources Used

Instrument /Components

Specification

Quantity

XII  Actual Procedure Followed (use blank sheet provided if space not sufficient)

XIV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table No: 23.1 Observation Table

;:;' IC Used Output DC Voltage
7805
1.
7905
7812
2.
7912
7815
3.
7915
XV  Results
L
2
3.
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XVI Interpretation of Results (Give meaning of the above obtained results)

XVII Conclusions and recommendation (Actions/decisions to be taken based on the
interpretation of results).

XVIII Practical Related Questions (Note : Teacher shall assign batch wise additional

one or two questions related to practical)
1. Measure output current using the simulation software for variable potentiometer.

2. Suggest the equivalent simulation software to build/simulate dual regulated power

supply?
3. List out changes which are essential to simulate dual tracking power supply.
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XIX References / Suggestions for further reading

1. NI Multisim Lab Manual for Electricity and Electronics, Howard H. Gerrish, William E.
Dugger Jr, Richard M. Roberts, Goodheart-Wilcox Publisher; ISBN :1590708830

2. Laboratory Manual for Introductory Electronics Experiments, Maheshwari, L.K.; Anand,
M.M.S., New Age International Pvt. Ltd. New Delhi; ISBN: 9780852265543

3. https://www.youtube.com/watch?v=mG9Jok 11TxU

XX Suggested Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1.| Handling of simulation software 10 %
2.| Building of circuit diagram 20 %
3.| Measuring values from PC Screen 20 %
4.| Working in team 10 %
Product related: 10 Marks 40%

5.| Observations 10 %
6.| Interpretation of result 05 %
7.| Conclusions 05 %
8.| Practical related questions, Output Waveforms 15 %
9.| Submitting the journal in time 05%
Total 100 %

Names of Student Team Members

L
2
3
4
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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Paste here printouts of simulated circuit and waveforms
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Practical No. 24: Dual Voltage Regulator

Practical Significance

Three terminal voltage regulators i.e. 78xx and 79xx series ICs are most commonly used to
build fixed voltage regulated power supply for various applications. 78xx and 79xx series ICs
have built-in protection against a circuit drawing too much current. They have protection
against overheating and short-circuits, making them robust in most applications. This
practical will help the students to develop practical skills to build dual regulated power supply
for appropriate output voltage.

Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Select relevant IC for appropriate output voltage and test the IC.

Relevant Course Outcome(s)
e  Maintain IC voltage regulator and SMPS.

Practical Outcome
e Build dual voltage regulator for the specified regulated output voltage.

Relevant Affective domain related QOutcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
e Maintain tools and equipments

Minimum Theoretical Background

IC 78XX s series of positive voltage regulator and IC 79XX as a negative voltage regulator.
Last two digits indicates the voltage value for example, the 7805 has a + 5-volt output, while
the 7905 produces -5 volts. The LM78XX series of three terminal regulators is available with
several fixed output voltages making them useful in a wide range of applications. The
LM78XX series is available in an aluminum TO-3 package which will allow over 1.0A load
current if adequate heat sinking is provided. Current limiting is included to limit the peak
output current to a safe value. Safe area protection for the output transistor is provided to
limit internal power dissipation.
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The LM79XX series of 3-terminal regulators is available with fixed output voltages of 5V,
8V, 12V, and 15V. These devices need only one external component, i.e. compensation
capacitor at the output. The LM79XX series is packaged in the TO-220 power package and is
capable of supplying 1.5A of output current.

Plastic Package T0-220 Package
TO-220(T) NeUT
[ —— i
GND —= O 0 [ ouTPUT
——— et O [ ——— T
O ——— GROUND
TL/H/ 77463
Top View TL/H/7340-14
Front View
Order Number LM7805CT,
LM7812CT or LM7815CT Order Number LM7905CT, LM7912CT or LM7915CT

Figure 24.1 IC package

VIII Practical Circuit diagram :

a) Sample
4 * IIN +0OU II % ®'/+
< -—
0 0 | GND I
[ SEE—
AC A A & IC1 +]C3
gl P Bx T
- - | .Schematics;. l -
89 el =~
AC o—o E T~ 7o T~
GND
# IN +OU # o/

—

Figure 24.2 Dual Voltage Regulator

Courtesy: https://www.google.co.in/search? q=SIMULATION+OF+DUAL+VOLTAGE+REGULATOR(%2B/-)+USING+IC+78XX+and+
79XX&source= Inms&tbm=isch&sa=X &ved=0ahUKEwikpvC-zdrZAhWIOISKHQBYD-UQ_AUICigB&biw= 1600 &bih=794 #imgrc
=WPX7H4YONvYSEM:
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b) Actual Circuit used in laboratory /Actual Experimental set up used in laboratory

IX Resources Required
S.
No. | Instrument/Component Specification Quantity | Remark

1. | IC 7805/ 7812/ 7815 Thermal, short circuit and safe area | 1 No.
protection, High ripple rejection,
1.5A output current, 4% tolerance
on preset output voltage

2. | IC 7905/ 7912/ 7915 Thermal, short circuit and safe area | 1 No.
protection, High ripple rejection,
1.5A output current, 4% tolerance
on preset output voltage

3. | Digital Multimeter Digital Multimeter: 3 1/2 digit 1 No.
display.

4. | PN junction Diode I1N4007or any other equivalent 4 No.

5. | Centre tapped | 6-0-6 or 9-0-9 or12-0-12, 1 No.

Transformer

6. | Capacitors 1000uF, 100 puF, 1 No.

7. | Breadboard 5.5em X 17 cm 1 No.

8. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement
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X Precautions to be Followed
1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the polarity and appropriate range of multimeter

XI Procedure

Build circuit on breadboard as per circuit diagram.

Apply unregulated voltage to the circuit.

Measure input voltage with Digital Multimeter

Measure output voltage with Digital Multimeter

Note down the output voltages at different stages of dual regulated power supply.

Nk w =

XII Resources Used

Instrument /Components Specification Quantity

XIII  Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)
Table No: 24.1 Observation Table

Sr. No. | IC Used Output DC Voltage
1. 7805
2. 7905
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XVI Results

XVIII Conclusions and recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions (Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. Sketch the circuit of dual regulated power supply using IC 78XX and 79XX that will give

output equals to +/- 20V
2. Refer the datasheet state the performance parameters of IC 7812 and 7912.

3. Compare fixed and variable regulators?
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XX  References / Suggestions for further reading
1. Voltage regulator PCB for LM317 LM337 or 78xx 79xx IC by ebay.com
2. Electronics Component Handbook; Jones, Thomas H., Reston Publishing, Resto,
Virginia, USA, ISBN: 978087909222
3. https://hw-server.com/voltage-regulators-stabilizers-78xx-and-79xx
4. https://www.youtube.com/watch?v=mG9Jok11TxU

XXI  Suggested Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%

1.| Handling of the components 10 %
2.| Mounting of component 20 %
3.| Measuring value using DMM 20 %
4.| Working in team 10 %
Product related: 10 Marks 40%

5.| Observations 10 %
6.| Interpretation of result 05 %
7.| Conclusions 05 %
8.| Practical related questions, Output waveforms 15 %
9.| Submitting the journal in time 05%
Total 100 %

Names of Student Team Members

Lo
20
3
4.
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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Practical No. 25: Low Voltage Regulator Using IC 723

Practical Significance

Voltage regulators are used to compensate for voltage fluctuations in main power as well as
load current variation .Voltage regulators are used in industries as well as in domestic
applications such as Air Conditioners, TV Receivers and Refrigerators in order to protect
them from fluctuating input voltage. In this practical students will able to sketch line and
load regulation characteristics of given IC 723.

Relevant Program OQutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Select relevant IC for appropriate output voltage and test the IC.

Relevant Course Qutcome(s)
e  Maintain IC voltage regulator and SMPS.

Practical Outcome

¢ Build low voltage regulator using IC 723 for the given regulated output voltage.
(2v-7v).

Relevant Affective domain related Outcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
¢ Maintain tools and equipments

Minimum Theoretical Background

IC 723 voltage regulator is commonly used for series voltage regulator applications. It can be
used as low and high voltage regulator. The output voltage can be set to any desired positive
voltage between 2 volt to 37volt. It is available in both Dual-In-Line and Metal Can
packages.

Features of 723 Voltage Regulator

e 150 mA output current without external pass transistor

e Output currents of 10A is possible by adding external transistors
e Input voltage ranges from 9.5 to 40V.

e Output voltage adjustable from 2V to 37V
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o Can be used as either a linear or a switching regulator
o Reference voltage Vref = 6.8V to 7.5V.

e Line regulation =0.5% Vo =0.001%Vo.

e Load regulation 0.6% Vo =0.003% Vo.

o Short circuit current limit Isc = 65mA at Rsc = 10Q2 and Vo = 0.
e Quiescent current drain is 3.5mA, typically 1.3mA.

NCE Q £| NC

Current LimitE E| Frequency Compensation
CurrentSenseE E| V+
723
InvertinglnputE 11| Ve
Non InvertinglnputE 10 |Vout

V{efE E|Vz
‘g BE

Figure 25.1: Pin configuration of IC LM723

Courtesy: https://electrosome.com/wp-content/uploads/2012/12/723-Voltage-Regulator-Pin-Diagram.jpg

Block diagram of IC 723.

Includes, voltage reference source, error amplifier, a series pass transistor and a current limit
transistor all are included in 14 pin DIP package. It has temperature compensated 6.2 V
Zener, which is biased with constant current source. A reference voltage amplifier generates
the precise reference voltage in between 6.8 to 7.5 V.

§ e
: Freque
Unreg. input mrﬁ‘;mﬁﬁ
Te ] ' i v
emp. . 1 c
compensated iveeEg '
input - _
; Vret %
4 ampli.
Non-inverting /
input
é —Vee ) CS
Current
CL sense
Current

Figure 25.2: Block diagram of IC LM723

Courtesy: https.//electrosome.com/wp-content/uploads/2012/12/723-Voltage-Regulator-Pin-Diagram.jpg
The output of error amplifier drives the series pass transistor QI to give output

voltage. Transistor Q2 is connected internally to provide short circuit current limiting.
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VIII Practical Circuit diagram :

a) Sample
Vin
v Vee
Vour
Verer
Rsc
Lm723 L REGULATED
LM723C ouTPUT
R1
]
R3
N.I. INV,

[H C1100 pF

Figure 25.3: Circuit diagram of IC LM723

Courtesy:https://www.google.co.in/search?q=LOW+voltage+regulator+using+IC+723+circuit+diagram& source= Inms&tbm=isch&sa=X&ved=0ahUK
EwiCONHx4trZAhUG308KHb8CAJcQ_AUICigB&biw=16008&bih=794#imgrc=srx WkRGFxdkxcM:

b) Actual Circuit used in laboratory /Actual Experimental set up used in laboratory
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IX Resources Required

S. Instrument/Component Specification Quantity Remark
No.
1. | Digital Multimeter Digital Multimeter: 3 1/2 digit 1 No.
display.
2. | DC Power Supply Variable DC power supply 0- 30V, | 1 No.
2A, SC protection, display for
voltage and current. Or output of
rectifier —filter circuit
3. | Regulator IC LM 723 1 No.
4. | Resistor 1.2KQ, 560Q2, 39 KQ,15 KQ | 1 No. each
,0.15Q/5W 10K variable resistor
5. | Capacitor 100 pF,100 Nf, 1 No.each
6. | Breadboard 5.5cm X 17 cm 1 No.
7. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement

X Precautions to be Followed
1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the polarity and appropriate range of multimeter

XI Procedure

DN B~ W=

XII Resources Used

Build circuit on breadboard as per circuit diagram.
To find out line regulation vary the input voltage in steps keeping load constant.
Measure the output voltage.
To find out Load regulation vary the load in steps keeping input voltage constant.
Measure Output voltage.

S. No. Instrument /Components Specification

Quantity

ARl el I o

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)
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XIV  Precautions Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table 25.1: Measurement of Vin and Vo for Line Regulation

23 T (to be kept constant)
Sr. Input Voltage Output Voltage
No. (Vin) Vo)

1
2
3
4
5
6
7
8
9
10

Table 25.2: Measurement of I; and Vo for Load Regulation

Vi Seeeeeeeeeeneeeeeeneseseesssessasesossassanns (to be kept constant)
Sr. Load Current Output Voltage
No. (IL)in mA (Vo) in Volts

1
2
3
4
5
6
7
8
9
10
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Calculations:

i. Line Regulation = AVout/AVin

ii. Load Regulation =
% Regulation=V,_ .~V x100

Vit ioad
Where
V . . is the no-load voltage and

Va1 the full-load voltage.

Jull-1

XVI Results
1.  %Line Regulation=.......................

2. %ULoad Regulation=......................o.eee.

XVII  Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX  Practical Related Questions(Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. State the difference between low voltage and high voltage regulator?
2. List out various protection circuits used in regulator
3. State the significance of lead temperature rating of IC 723
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XX  References / Suggestions for further reading

Nk v

XXI  Suggested Assessment Scheme

Voltage Regulator Circuit Manual by Robert J. Traister ,Publisher : Academic Presss
http://www.ti.com/lit/ds/symlink/lm723.pdf
https://www.youtube.com/watch?v=veXShWaCliA
https://www.youtube.com/watch?v=tNqT7vCDswk
https://www.youtube.com/watch?v=mG9Jok 11TxU

Performance indicators Weightage
Process related: 15 Marks 60%
1 Handling of the components 10 %
2 Mounting of component 20 %
3 Measuring value using DMM 20 %
4 Working in team 10 %
Product related: 10 Marks 40%
5 Calculation of line and load regulation 10 %
6 Interpretation of result 05 %
7 Conclusions 05 %
8 Practical related questions, Graph 15 %
9 Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

|
2
S
A
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) 25)
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i3 TEXAS

w.thSmJMEN’rS SNVS310A -FEBRUARY 2005 —REVISED APRIL
2013
LM723QML Voltage Regulator
Check for Samples: LM723QML
FEATURES

150 mA Output Current Without External Pass Transistor

* Output Currents in Excess of 10A Possible by Adding External Transistors

¢ Input Voltage 40V Max

* Output Voltage Adjustable from 2V to 37V
* Can be Used as Either a Linear or a Switching Regulator

Connection Diagram

CURRENT LIMIT=—
CURRENT SENSE—

INVERTING INFUT=—
MNON-INVERTING __}

Figure 1. Dual-In-Line Package (Top View)
See Package JO0O14A

NC — 14f=NC

FREQUENCY

o

12f—=v*
1f=ve
10— Vour
sf—v;
gf=nc

INPUT
Vier ™
V_—

- o W e W R =

[ COMPENSATION

Pulse Voltage from Vitov (50 ms) 50V
Continuous Voltage from VitoVv 40V
Input-Output Voltage Differential 40V
Maximum Amplifier Input Either Input 8.5V
Voltage Differential 5V
Current from V,, 25 mA
Current from Vg 15 mA
Internal Power Dissipation Metal Cavity DIP" 900 mW 800 mW
Can LCCC @ 900 mW
Operating Temperature Range -55°C < T, <+125°C
Maximum T, +150°C
Storage Temperature Range -65°C < T, <+150°C
Lead Temperature (Soldering, 4 sec. max.) 300°C
Thermal Resistance A CDIP (Still Air) 100°C/W

CDIP (500LF/ Min Air flow) 61°C/W

Metal Can (Still Air) 156°C/W

Metal Can (500LF/ Min Air flow) 89°C/W

LCCC (Still Air) 96°C/W

LCCC (500LF/ Min Air flow) 70°C/W

i coip 22°C/W

Metal Can 37°C/W

LCCC 27°C/W

ESD ToIerance(a) 500V
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VI

VII

Practical No. 26: High Voltage Regulator Using IC 723

Practical Significance

The LM723/LM723C is a voltage regulator designed primarily for series regulator
applications. By itself, it will supply output currents up to 150 mA; but external transistors
can be added to provide any desired load current. The circuit features extremely low standby
current drain and provision is made for either linear or fold-back current limiting. The
LM723/LM723C is also useful in a wide range of Regulator other applications such as a
shunt regulator, a current regulator or a temperature control. This practical will help the
students to develop practical skills to build high voltage regulator using IC 723.

Relevant Program Outcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Select relevant IC for appropriate output voltage and test the IC.

Relevant Course Outcome(s)
e Maintain IC voltage regulator and SMPS.

Practical Outcome

e Build high voltage regulator using IC 723 for the given regulated output voltage.
(7V - 37V).

Relevant Affective domain related QOutcome(s)

1. Follow safe practices.

2. Demonstrate working as a leader/a team member
3. Maintain tools and equipments

Minimum Theoretical Background

The 723 voltage regulator is commonly used for series voltage regulator applications. It can
be used as both positive and negative voltage regulator. LM723 IC can also be used as a
temperature controller, current regulator or shunt regulator and it is available in both Dual-In-
Line and Metal Can packages.

Features of 723 Voltage Regulator:-

e 150 mA output current without external pass transistor
e Output currents in excess of 10A possible by adding external transistors
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e Input voltage ranges from 9.5 to 40V.

e Output voltage adjustable from 2V to 37V

e Can be used as either a linear or a switching regulator
o Reference voltage Vref = 6.8V to 7.5V.

e Line regulation =0.5% Vo =0.001%Vo.

e Load regulation 0.6% Vo = 0.003% Vo.

o Short circuit current limit Isc = 65mA at Rsc = 10Q2 and Vo = 0.
e Quiescent current drain is 3.5mA, typically 1.3mA.

NC| ¢ O 14 | NC
Current Limit| 2 13 | Frequency Compensation
Current Sense| 3 E\H
— 723 -

Inverting Input| 4 11 (Ve
Non Inverting Input| 5 ;Vout
Vref g |Vz

vl 7] 8 |NC

Figure 26.1: Pin configuration of IC LM723

Courtesy: https://electrosome.com/wp-content/uploads/2012/12/723-Voltage-Regulator-Pin-Diagram.jpg

Block diagram of IC 723.

Includes, voltage reference source, error amplifier, a series pass transistor and a current limit
transistor all are included in 14 pin DIP package. It has temperature compensated 6.2 V Zener,
which is biased with constant current source. A reference voltage amplifier generates the precise
reference voltage in between 6.8 to 7.5 V. The output of error amplifier drives the series pass
transistor Q1 to give output voltage. Transistor Q2 is connected internally to provide short circuit
current limiting.
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i
Unreg. input
inverling ;
input -
Vret %
ampii.
Non-inverting
input

s

—Vee

Figure 26.2: Block diagram of IC LM723

Courtesy: https.//electrosome.com/wp-content/uploads/2012/12/723-Voltage-Regulator-Pin-Diagram.jpg

VIII Practical Circuit diagram :

a) Sample

C1=100nF
C2=2200uF/40V

D=3 Amps Bridge AN

0.150hm/5W -

1.2K 11 1I1D
| M3 3 —————
s 4 WA
' 10K . _ 4 13-4—{_ }— 15K 1=
3 )
100pF 100uF/35V
‘560 - . 39K .

Figure 26.3: Circuit diagram of IC LM723

Courtesy:
https://in.images.search.yahoo.com/yhs/search; ylt=A0geK9yeu6Ba310AKPnnHgx.?p=high+voltage+requlator+using+ic+723+circuit+diagram&fr=yhs
-pty-pty extension&fr2=piv-web&hspart=pty&hs imp=yhs-pty_extension&type=#id=19&iurl= http%3A%2F%2F www .eleccircuit .com %2Fwp-content

%2Fuploads%2F2008%2F11%2F0-30-volts-25a-variable-power-supply-using-Im723.jpg&action=click:
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b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required
;’0. Instrument/Component Specification Quantity Remark

1. | Digital Multimeter Digital Multimeter: 3 1/2 digit 1 No.
display.

2. | DC Power Supply Variable DC power supply 0- 30V, | 1 No.
2A, SC protection, display for
voltage and current. Or rectifier —
filter output

3. | Regulator IC LM 723 1 No.

4. | Resistor 1.2KQ, 560, 3.9 KQ,10 KQ 1 No each
,0.15Q/5W,10KQ variable resistor

5. | Capacitor 100 pF,100 N, 100 puF,2200 pF. 1 No each

6. | Breadboard 55em X 17 cm 1 No.

7. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement
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X Precautions to be Followed
1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the polarity and appropriate range of multimeter

XI Procedure

Build circuit on breadboard as per circuit diagram.
To find out line regulation vary the input voltage in steps keeping load constant.
Measure the output voltage.

Nk w =

Measure Output voltage.

XII Resources Used

To find out Load regulation vary the load in steps keeping input voltage constant.

S. No. Instrument /Components Specification Quantity

NN B RN

XIIT Actual Procedure Followed (use blank sheet provided if space not sufficient)

XIV  Precautions followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)
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Table 26.1: Measurement of Vin and Vo for Line Regulation

RL o, (to be kept constant)
Input Voltage Output Voltage

Sr.
No. (Vin) in Volts (Vo) in Volts

1

2

3

4

5

6

7

8

9

10

Table 26.2: Measurement of I; and Vo for Load Regulation

Vil Siiiiiiiiiiiiiiiiiiiiineiosnascsascsnnsces (to be kept constant)
Load Current Output Voltage
Sr.
No. (IL) in mA (Vo) in Volts
1
2
3
4
5
6
7
8
9
10
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Calculations:

i. Line Regulation =AVout/AVin

ii. Load Regulation =

% Regulation=V_ -V x 100

pad full-load

V,I'ulr-fmd

Where

V. is the no-load voltage and

no-load

V. 1 18 the full-load voltage.

Juell-1

XVI  Results
1.  %Line Regulation=.......................
2. %Load Regulation =

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions(Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. State the output voltage ranges for low voltage and high voltage regulator?
2. List the IC used as variable voltage regulator and fixed regulators
3. State equivalent IC’s for adjustable voltage regulation.
4. Draw the metal can package of IC 723.
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XX  References / Suggestions for further reading

http://www.ti.com/lit/ds/symlink/Im723.pdf
https://www.youtube.com/watch?v=veXShWaCliA
https://www.youtube.com/watch?v=tNqT7vCDswk
https://www.youtube.com/watch?v=mG9Jok 11TxU

N

XXI Assessment Scheme

Voltage Regulator Circuit Manual by Robert J. Traister ,Publisher : Academic Presss

Performance indicators Weightage
Process related: 15 Marks 60%
1. | Handling of the components 10 %
2. | Mounting of component 20 %
3. | Measuring value using DMM 20 %
4. | Working in team 10 %
Product related: 10 Marks 40%
5. | Calculation of line and load regulation 10 %
6. | Interpretation of result 05 %
7. | Conclusions 05 %
8. | Practical related questions, Graph 15%
9. | Submitting the journal in time 05%
Total: 25 Marks 100 %

Names of Student Team Members

Lo
2
3
4.
Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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II

I

v

VI

VI

Practical No. 27: Voltage Regulator Using IC LM 317

Practical Significance

The LM317 is an adjustable 3-terminal positive voltage regulator capable of supplying
different DC voltage outputs other than the fixed voltage power supply of +5 or +12 volts, or
as a variable output voltage from a few volts up to some maximum value all with currents of
about 1.5 amperes. Voltage regulator using IC 317 is used in various applications such as
battery chargers, post regulation for switching supplies, constant-current regulator,
Microprocessor supplies, Automotive LED Lighting. This practical will help the students to
develop the practical skills to build the voltage regulator using IC LM317.

Relevant Program Qutcomes (POs)

e Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics and Telecommunication engineering
problems.

e Discipline knowledge: Apply Electronics and Telecommunication engineering
knowledge to solve broad-based Electronics and Telecommunications engineering
related problems.

e Experiments and practice: Plan to perform experiments and practices to use the results
to solve broad-based Electronics and Telecommunication engineering problems.

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use discrete electronic devices and voltage regulators ’:

1. Select relevant electronic components i.e. active and passive

2. Select relevant IC for appropriate output voltage using datasheets and test the IC.

Relevant Course Qutcome(s)
e Maintain IC voltage regulator and SMPS.

Practical Outcome
e  Test the performance parameters of voltage regulator using IC LM 317.

Relevant Affective domain related Outcome(s)
e Follow safe practices.

e Demonstrate working as a leader/a team member
¢ Maintain tools and equipments

Minimum Theoretical Background

Voltage regulation can be defined as maintaining constant voltage or maintaining the voltage
level of a system within acceptable limits over a wide range of load conditions and thus,
voltage regulators are used for voltage regulation. For linear voltage regulation, occasionally
adjustable LM317 voltage regulators are used wherein non-standard voltage is intended.
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Features of LM 317 Voltage Regulator

« It is capable of providing excess current of 1.5A, hence it is conceptually considered as
operational amplifier with an output voltage ranging from 1.2V to 37V

o The LM317 voltage regulator circuit internally consists of thermal overload protection and
short circuit current limiting constant with temperature.

o Itis available in two packages as 3-Lead Transistor Package and surface mount D2PAK-3.

» Stocking of many fixed voltages can be eliminated.

Figure 27.1: Pin configuration of IC LM317
Courtesy: https://www.elprocus.com/wp-content/uploads/2014/09/Im3171.jpg

VIII Practical Circuit diagram :

a) Sample
LM317
3 o1 2 Pin Arrangement
LM317
R2
| 1 240 ohm
Vin (28V Max) '
c1 c2
P - - V out
0.1uF 10uF
p
< i
Rr1 1. Adjust
5K 2. Vout
- 3. Vin

Heatsink i cted to pin 2
Typical adjustable regulator using LM317 www._circuitstoday.com calsinic s conne -

Vout = 1.25V (1+ (R2/R1)) + (| adjx R2)

Figure 27.2: Circuit diagram of 1C LM317

Courtesy: http://www.circuitstoday.com/wp-content/uploads/201 1/04/L M3 1 7-typical-adjustable-regulator-ckt.png.
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b) Actual Circuit used in laboratory / Actual Experimental set up used in laboratory

IX Resources Required

;’0. Instrument/Component Specification Quantity Remark
1. | Digital Multimeter Digital Multimeter: 3 1/2 digit 1
display.
2. | DC power supply Variable DC power supply 0- 30V, | 1
2A, SC protection, display for voltage
and current.
3. | Regulator IC LM 317 1 No.
4. | Resistor 2400, 5 KQ Potentiometer 1 No.
5. | Capacitor 10uF,0.1 pF. 1 No.
6. | Breadboard 55cm X 17 cm 1 No.
7. | Connecting wires Single strand Teflon coating (0.6 | As per
mm diameter) requirement

Mabharashtra state Board of Technical Education
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X Precautions to be Followed

1. Ensure proper connections are made to the equipment.
2. Ensure the power switch is in ‘off” condition initially.
3. Ensure the polarity and appropriate range of multimeter

XI Procedure

Measure the output voltage.

Nk v =

Measure Output voltage.

XII Resources Used

Build circuit on breadboard as per circuit diagram.
To find out line regulations vary the input voltage in steps keeping load constant.

To find out Load regulations vary the load in steps keeping input voltage constant.

Instrument /Components Specification

Quantity

XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

XV  Observations and Calculations (use blank sheet provided if space not sufficient)

Table 27.1: Measurement of Vin and Vo for Line Regulation

| 3 T PP (to be kept constant)
Sr. Input Voltage Output Voltage
No. (Vin) in Volts (Vo) in Volts

Al W N =
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Sr. Input Voltage Output Voltage
No. (Vin) in Volts (Vo) in Volts

5

6

7

8

9

10

| T N (to be kept constant)

Sr. Load Current Output Voltage
No. (I) in mA (Vo) in Volts

1

2

3

4

5

6

7

8

9

10

Calculations:

1. Line Regulation =AVout/AVin

ii. Load Regulation =

% Regulation=V_, .~V x100

Viidtiond
Where
V  ai 18 the no-load voltage and
V i0aa 1S the full-load voltage.
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XVI Results
1. %Line Regulation=.......................

2. %ULoad Regulation=........................c.e.

XVII Interpretation of Results (Give meaning of the above obtained results)

XVIII Conclusions and Recommendation (Actions/decisions to be taken based on the
interpretation of results).

XIX  Practical Related Questions(Note : Teacher shall assign batch wise additional one or
two questions related to practical)
1. State the difference between IC LM 723 and LM 317?
2. State the parameters of I[C LM 317 with help of datasheet.
3. State applications of IC LM 317
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XX  References / Suggestions for further reading

1.
2.

Swnhkw

Voltage regulator PCB for LM317 LM337 or 78xx 79xx IC by ebay.com
https://in.video.search.yahoo.com/search/video?p=theory+of+voltage+regulator+using-+ic
+3 17&fr=yhs-invalid#id=4&vid=73e4797a4388858318b5b485ce837715&action=view
https://www.electronics-tutorials.ws/blog/variable-voltage-power-supply.html
https://www.youtube.com/watch?v=veXShWaCliA
https://www.youtube.com/watch?v=tNqT7vCDswk
https://www.youtube.com/watch?v=mG9Jok11TxU

XXI Suggested Assessment Scheme

Performance indicators Weightage

Process related: 15 Marks 60%
1. | Handling of the components 10 %
2. | Mounting of component 20 %
3. | Measuring value using DMM 20 %
4. | Working in team 10 %

Product related: 10 Marks 40%
5. | Calculation of line and load regulation 10 %
6. | Interpretation of result 05 %
7. | Conclusions 05 %
8. | Practical related questions. Graph 15 %
9. | Submitting the journal in time 05%

Total :25 Marks 100 %
Names of Student Team Members

Lo

20

TP

A

Marks Obtained Dated signature of Teacher
Process Product Total
Related(15) Related(10) (25)
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LM317A

SNVSAC2 -MARCH 2015-REVISED OCTOBER 2015

LM317A 1% Accurate Three-Terminal Adjustable Regulator

1 Features
+ Typical 0.005%/V Line Regulation

* 1% Output Voltage Tolerance
* 1.5-A Output Current
* Adjustable Output Down to 1.25V

* Current Limit Constant with Temperature

+ 80-dB Ripple Rejection

2 Applications

e Battery Chargers
e Post Regulation for Switching Supplies
e Constant-Current Regulator

e Microprocessor Supplies

e Automotive LED Lighting

LM317A
VN = 28V ey ViN AD.YU uT VUUT”
R1
240
- — L L c2t
=1 0.1F T wF
R2
5k
*—
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Fax: 020-25656994

Email: rotepn @ msbte.com

AURANGABAD

Deputy Secretary (T),

M.S. Board of Technical Education,
Regional Office,

Osmanpura, Aurangabad -431 001.
Phone: 0240-2334025 / 2331273
Fax: 0240-2349669

Email: rbteau @ msbte.com
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