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Basic Electronics (22216)

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-based 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 practical to focus on the outcomes, rather than the
traditional age old practice of conducting practical 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.

Basic Electronics courseprovides a platform for students to understand working of
active devices such as Diode, BJT, MOSFET, JFET and circuits like rectifier regulators and
wave shaping circuit. It is one of the foundation course, which is required for students to
understand working of complex electronic circuits and systems. It also gives information about
rectifiers, filters, different wave shaping circuits and voltage regulator with their applications
for effective functioning in the field of electronic service industry.

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.

Maharashtra State Board of Technical Education i
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Programme Outcomes (POs) to be achieved through Practical of this Course

Following programme outcomes are expected to be achieved through the practical of the course

PO1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based Electronics related problems.

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

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

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

POS5.The engineer and society: Assess social, health, safety, legal and cultural issues
and the consequent responsibilities relevant to practice in field of Electronics.

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

POS8. 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.

Maharashtra State Board of Technical Education ii
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Practical- Course Outcome matrix

Course Outcomes (COs):

a. Use relevant diode in different electronics circuits.
b. Maintain rectifiers comprising of diodes.
c. Use BJT in electronics circuits.
d. Use FET in electronics circuits.
e. Maintain DC regulated power supply.
Sr.
Practical Outcome CO | €O | €O COo|COo
No a. b. c. d. e.
1. | Test the performance of PN junction diode. \/ ) ) ) )
9. | Test the performance of Zener diode. \/ B B B B
Test the performance of photo diode by varying the N - - - -
3. light intensity as well as distance of the light source.
4. | Build/test half wave rectifier on breadboard. - v ) ) )
5 Build/test half wave rectifier on bread board with N
| filter-Part | B ) j }
Build/test half wave rectifier on bread board with N
6. filter- Part II - - B B
~ Build/test full wave rectifier on breadboard using N
| two diodes.-Part I - - B B
8. | Build/test full wave rectifier on breadboard using N
two diodes-Part 11 - - - -
9. | Build/test full wave bridge rectifier on breadboard. - v - - -
10 Use LC with fullwave rectifier to measure ripple N
* | factor. - - B B
11 Use = filter with bridge rectifier to measure ripple N
* | factor. ) B B B
Assemble positive clipper circuit on breadboard and
12. N - - -] -
test the performances.
Assemble Negative clipper circuit on breadboard and
13. Nl - - - -
test the performances.
14 Build the combinational Clipper on breadboard and N
* | test the performance.-Part | - - - -
15 Build the combinational Clipper on breadboard and N
* | test the performance.-Part 11 j B j j
Build positive clamper on breadboard and test the N
16. performance.-Part I - - - -
Build positive clamper on breadboard and test the
17. N - - -] -
performance. —Part 11
18 Build negative clamper on breadboard and test the N

performance.

Maharashtra State Board of Technical Education
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19.

Identify the terminals of the PNP and NPN transistor
using Cathode Ray Oscilloscope-Part I

20.

Identify the terminals of the PNP and NPN transistor
using multimeter -Part 11

21.

Find specifications of a given transistor using data
sheets.

22.

Test the performance of BJT operated in CE mode.

23.

Test the performance of BJT working on CB Mode.

24.

Test the assembled BJT voltage divider bias circuit
for given input.-Part |

25.

Test the assembled BJT voltage divider bias circuit
for given input-Part 11

2| 2| | 2| 2| 2| <&

26.

Test the performance of FET drain characteristics,
transfer characteristics and calculate trans-
conductance.-Part |

27.

Test the performance of FET drain characteristics,
transfer characteristics and calculate trans-
conductance.-Part 11

28.

Build /test Zener voltage regulator for the given
voltage.

29.

Test the performance of the transistorized series
voltage regulator for the given load regulation.

30.

Test the performance of the transistorized shunt
voltage regulator for the given load regulation.

31.

Test the various blocks of regulated DC power
supply.

32.

Find out faults at different stages of regulated DC
power supply.

33.

Troubleshoot given DC regulated power supply.-Part
1

34.

Troubleshoot given DC regulated power supply .-
Part II

P Y - - - -

Mabharashtra State Board of Technical Education
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List of Industry Relevant Skills

The following industry relevant skills of the competency “Maintain electronic circuits

comprising of discrete electronic components” are expected to be developed in the student by

undertaking the practical of this laboratory manual.

1.I1dentify the electronic component.

2.

N o LA W

Test electronic component

Select the electronic component of proper value as per the requirement.
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.

.Find faults and trouble shoot the given circuit.

Guidelines to Teachers

. Teacher should provide the guideline with demonstration of practical to the students

with all features.

Teacher shall explain prior concepts to the students before starting of each practical

3. Involve students in performance of each experiment.

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

the students after the completion of the practical exercise.

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

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

students.

. 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.

. Finally give practical assignment and assess the performance of students based on

task assigned to check whether it is as per the instructions.

9.If practical is in two parts -Part I and Part II it should be conducted in two weeks.

10. Teacher is expected to refer complete curriculum document and followguidelines

for implementation

Maharashtra State Board of Technical Education v
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Instructions for Students
1. Listen carefully the lecture given by teacher about course, curriculum, learning
structure, skills to be developed.
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.

“woR w D

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

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

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

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

Date of | Date of | Assess Dated
S. . . Page perfor submi ment . Remarks
Practical Practical Outcome . sign. of .
No No. mance ssion marks (if any)
no. (25) teacher
Test the performance of PN junction
1. 1 . 1
diode.
2. 2 Test the performance of zener diode. 9
Test the performance of photo diode
3. 3 by varying the light intensity as well | 17
as distance of the light source.
4 4 Build and test half wave rectifier on 26
) breadboard.
5 and Build/test half wave rectifier on
5. 6 bread board with filter-Part I, Part- 33
II
7 and Build/test full wave rectifier on
6. breadboard using two diodes.-Part I, | 42
8
Part-I1
7 9 Build/test full wave bridge rectifier 51
’ on breadboard
Use LC with full wave rectifier to
8. 10 . 58
measure ripple factor.
Use n filter with bridge rectifier to
9. 11 . 65
measure ripple factor.
Assemble positive clipper circuit on
10. 12 breadboard and test the | 72
performances.
Assemble Negative clipper circuit
11. 13 on breadboard and test the| 79
performances.
14 and Build the combinational Clipper on
12. 15 breadboard and test the 86
performance.-Part I, Part-11
16 and Build positive clamper on
13. 17 breadboard and test the 93
performance.-Part I, Part-11
Build  negative clamper on
14. 18 breadboard and test the | 101
performance.
19 and Identify the terminals of the PNP
15. 20 and NPN transistor using Cathode | 109
Ray Oscilloscope-Part 1, Part-I1
16. 1 Find specifications of a given 118

transistor using data sheets.
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Date of | Date of | Assess Dated
S. P . . Page perfor submi ment . Remarks
ractical Practical Outcome . sign. of .
No No. mance ssion marks (if any)
no. @5) teacher
Test the performance of BJT
17 22 operated in CE mode. 124
Test the performance of BIJT
18. 23 working on CB Mode. 134
24 and Test the assembled BIJT voltage
19. 25 divider bias circuit for given input.- | 144
Part I, Part-I1
Test the performance of FET drain
20 26 and | characteristics, transfer 150
’ 27 characteristics and calculate trans-
conductance.-Part 1, Part-I1
J1. 3 Build and test Zener voltage 160
regulator for the given voltage.
Test the performance of the
transistorized series voltage
22. 29 regulator for the given load 169
regulation.
Test the performance of the
transistorized shunt voltage
23. 30 regulator for the given load 178
regulation.
24 31 Test the various blocks of regulated 187
DC power supply.
5. 39 Find out faults at different stages of 195
regulated DC power supply.
26 33 and | Troubleshoot given DC regulated 202
) 34 power supply.-Part I, Part-11

Total

* To be transferred to proforma of CIAAN 2017.
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Practical No.1:Test the Performance of PN Junction Diode.

Practical Significance:

PN Junction diode is used in industries as well as in domestic applications such
asdetector circuits,wave shaping circuits and in rectifier of DC Power Supplies. For
these applications diode selection plays a vital role. In this practical, students will draw
V-I characteristics of the given diode to understand diode behavior with respect to
change in voltage.

Relevant Program Outcomes (POs)

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

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

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

Competency and Practical Skills
This practical isexpected to develop the following skills for the industry-identified
competency: ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use DC Power supply to give different voltages.
4.Use Digital multimeter to measure the voltages and currents.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

PracticalOutcome

Test V-I characteristics of PN Junction diode to:

1. Measure static resistance of a given diode.
2. Measure dynamic resistance of a given diode.
3. Determine knee voltage of a given diode.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e Follow safety precautions.

Minimum Theoretical Background

A PN Junction Diode is one of the simplest semiconductor devices, and it has
the characteristic of passing current in one direction only. If a suitable positivevoltage
(forward bias) is applied between the two ends of the PN junction, it can supply free
electrons and holes with the extra energy they require to cross the junction, as the width
of the depletion layer around the PN junction is decreased.
Static resistance (Rguatic) of @ PN junction diode is a ratio of forward voltage (VF) to the
forward current (Ir).

Ristatic = V/IFQ

Dynamic resistance (Rdynamic) of a PN junction diode is a ratio of small change in
forward voltage (AVF) to small change in forward current (AlF).

Maharashtra State Board of Technical Education 1
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Rdynamic = AVP / AIr Q

——
T
_H_‘k/
Figure 1: Diode and its symbol

Courtesy: (https://www.google.co.in/search?g=image~+of++1n4007 +diode&)

L=

VIII Practical Circuit Diagram :

a) Sample
1 KN Ie
W s A -
LS
(0-200mA)
v 1 + A + Ve
(© msw = IN4007 X G 0-20V)
K oy
B

Figure 2: Circuit diagram of diode in forward bias

b) Actual Circuit used in laboratory

¢) Actual Experimental set up used in laboratory

Maharashtra State Board of Technical Education
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IX Resources required
S. Instrument Specification Quantity Remarks
No. | /Components
1. | Digital Digital Multimeter: 3 1/2 2 1. Digital Multimeterwith
Multimeter digit display. diode testing facilities will
be preferred.
2. In place of Digital
Multimeter, DC Voltmeter
and DC ammeter can be
used.
2. | DC Variable DC power supply 1 -
Regulated 0- 30V, 2A, SC protection,
power supply | display for voltage and
current.
3. | Voltmeter 0-20V 1 -
4. | Ammeter 0 -200 mA, 0 - 200 pA 1 -
5. | Bread board 5.5CM X 17CM 1 -
6. | Diode IN4001 (or any 1 -
other equivalent diode)
7. | Resistor 1KQ(0.5watts/0.25watts) 1 -
8. | Connecting Single strand Teflon | As per -
wires coating (0.6mm diameter) | requirement
X Precautions
1. Do not switch ON the power supply unless you have checked the circuit connections
as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.
3. Connect voltmeter and ammeter with correct polarities as shown in the circuit
diagram.
XI Procedure
1. Connect the electrical circuit as in figure 2.
2. Switch ON the power supply.
3. Increase the input voltage in step of 0.1 V
4. Record the voltage Vr and current Iy in the observation table
5. Repeat steps 4 to 5 till 1 V is reached.
6. Plot the graph for the forward bias characteristics of diode bytaking Vg on X- axis
and Iz on Y- axis.
7. Calculate the static resistance at a particular point, on the characteristics.
8. Considering two points on the plotted graph, calculate dynamic resistance.
XII  Resources used (with major specifications)
S. No. | Instrument /Components Specification Quantity
1.
2.
3.
4.
5.

Maharashtra State Board of Technical Education 3
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XIIT Actual procedure followed

XV Observations and Calculations:

Table 1: Measurement of Vr and Ig
VFolts) Ir@ma)

72
Sxooo\loxul.bwt\w—g

Calculations:
Calculate static resistance at particular point
Rstatic= VF / IrQ)

Calculate dynamic resistance:
Rdynamic= AVF / AIFQ

XVI Results

1. Static resistance of given diode = ..................cooolll. Q
2. Dynamic Resistance of givendiode = ...................... Q
3. Knee Voltage of given diode= .......................ooee.. A

XVII Interpretation of results

Maharashtra State Board of Technical Education 4
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XIX Practical related Questions
1. Repeat the above experiment for germanium diode and find its knee voltage.
[Space for answers]
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XX  References / Suggestions for further Reading
https://www.youtube.com/watch?v=_vKeaPHXF9U
https://www.youtube.com/watch?v=7U8NzRAvy-I
https://www.youtube.com/watch?v=UqJ258EPTKI
https://www.youtube.com/watch?v=Coy-WRCfems
http://www.mouser.com/ds/2/149/1N4007-888322.pdf

Nk =

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

b=

Dated Signature of

Marks Obtained Teacher

Process Product Total
Related(15) | Related(10) (25)

Maharashtra State Board of Technical Education 7



Basic Electronics (22216)

Scale

X-axis -

Y-axis -
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Practical No. 2: Test the Performance of Zener Diode.

Practical Significance:

In industries, Zener diodes are widely used as voltage references and as shunt
regulators to regulate the voltage across circuits. Zener diodes are also used in over
voltage protection circuits and switching applications. Zener diodes are suitable for
surge suppression circuits, for device protection, for clipping, clamping circuits and
especially as peak clippers.

Relevant Program Outcomes (POs)

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

o Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Electronics and Telecommunications 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: <‘Maintain electronic circuits comprising of discrete
electronic components.’
1. Component identification skills.
2. Component mounting skills.
3. Use DC Power supply to give different voltages.
4. Use Digital multimeter to measure the voltages and currents.

Relevant Course Outcomes
Use relevant diode in different electronic circuits.

Practical Outcome

Test V-I characteristics of Zener diode to:

1. Measure breakdown voltage of Zener diode.
2. Measure forward resistance of Zener diode.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully
e Follow safety precautions.

Minimum Theoretical Background

Zener diode is formed by combining highly doped P and N semiconductor
materials. It works on the principle of Zener breakdown and is normally operated in
reverse breakdown region. In reverse breakdown region, high current flow through the
diode leading to high power dissipation.
The Zener breakdown occurs when the electric field across the junction produced due to
the reverse voltage is sufficiently high, this breaks covalent bonds. Thus a large
numbers of carriers are generated which causes a more current to flow. This mechanism
is called as Zener breakdown. After Zener breakdown the reverse current increases
sharply.
Zener resistance of a Zener diode is a ratio of reverse Zener voltage to the reverse Zener
current.

Maharashtra State Board of Technical Education 9
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Anode (+) . I Cathode (-)

Figure 1: Symbol of Zener diode

VIII Practical Circuit Diagram :
a) Sample > Ir
* ﬁf _
1.0kShm
+ +

(0-200mA)

+ 1M37 35,
0-30V %"5 _’!’ IF (0-20%)

Figure 2: Zener diode in forward bias

(0-30V)

i,. 14735 Vy
Tk

l 0-20%)

Figure 3: Zener diode in reverse bias

b) Actual Circuit used in laboratory

¢) Actual Experimental set up used in laboratory

Maharashtra State Board of Technical Education
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IX Resources required
S. Instrument Specification Quantity Remarks
No. | /Components
1. | Digital Digital Multimeter : 3 2 1. Digital Multimeter with
Multimeter diode testing facilities will
be preferred.
2. In place of Digital
Multimeter, DC Voltmeter
and DC ammeter can be
used.
2. | DC Variable DC power supply 1.
Regulated 0- 30V, 2A, SC protection,
power supply | display for voltage and
current.
3. | Voltmeter 0-20 V 1
4. | Ammeter (0-200mA, 0-200 pA) 1
5. | Bread board 5.5CM X 17CM 1
6. | Zener Diode | IN4735 ( 1
or any other equivalent
diode)
7. | Resistor 1KQ(0.5watts/0.25watts) 1
8. | Connecting Single strand Teflon | As per
wires coating (0.6mm diameter) | requirement
X Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the Zener diode
beyond the rated voltage of diode. This may lead to damaging of the diode.
3. Connect voltmeter and ammeter in correct polarities as shown in the circuit
diagram.
XI Procedure
1. Connect the circuit as shown in figure 2.
2. Switch ON the power supply.
3. Record the voltage Vr and current Ir in the observation table nol.
4. Increase the input voltage in step of 0.1 V
5. Record the voltage V¢ and current I in the observation table nol.
6. Repeat steps 4 to 5 till 1 V is reached.
7. Plot the graph for the forward bias characteristics of Zener diode by taking Vr on X-

axis and I on Y-axis.
8. Connect the circuit as shown in figure 3.
9. Vary input voltage gradually in steps of 1V up to 12V.
10. Record the corresponding readings of Vr and I in the observation table no2.
11. Plot the graph for the reverse bias characteristics of Zener diode by taking Vi on X-
axis and Iz on Y-axis.

Maharashtra State Board of Technical Education 11
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XII  Resources used (with major specifications)

S. No. Instrument /Components Specification Quantity

bl Pl Bt el fen

XIII Actual procedure followed

XV Observations and Calculations:

Table 1: Measurement of Vr and Iy
S.No. Vev) T:(mA)

Slolc|jonu|b|w =

Table 2: Measurement of Vr and Ir
S.No. Vv) | RCN)

=TSN N[V BNV SR
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Calculations:
Rz- Vu/I.Q
Rz- Vi/lk Q
XVI Results
1.Zener breakdown voltage = ...................... A%
2. Forward resistance of zener diode = ............. Q

XVII Interpretation of result

XVIII Practical related Questions
1. What is the value of zener voltage for given zener diode?
2. What is the maximum value of reverse current for given zener diode.
3. What is the effect on voltage across zener diode and current flowing through it,
when reverse voltage across it is more than breakdown voltage?

4. What portion of zener diode characteristics is most useful for voltage regulator
applications?

[Space for answers]|
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XIX References / Suggestions for further Reading
https://www.youtube.com/watch?v=itzPT3UbCII

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

S

Marks Obtained

Dated signature of
Teacher

Process Product
Related(15) | Related(10)

Total
(25)

Maharashtra State Board of Technical Education
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Practical No. 3:Test the Performance of Photo Diode by Varying the Light

I

Intensity as Well as Distance of the Lightsource.

Practical Significance:

In industry and domestic applications, photodiodes are used in applications of
photo detectors like charge-coupled devices, photoconductors, and photomultiplier
tubes. These diodes are used in consumer electronics applications like smoke detectors,
compact disc players, and televisions remotecontrols. Photodiodes are frequently used
for exact measurement of the intensity of light in scientific and industry applications.
Generally, they have an enhanced, more linear response than photoconductors. These
diodes are much faster and more complex than normal PN junction diodes and hence
are frequently used for lighting regulation and in optical communications.

Relevant Program Outcomes (POs)
o Discipline knowledge: Apply Electronics and Telecommunications engineering

knowledge to solve broad-based Electronics engineering related problems.

o Experiments and practice: Plan to perform experiments and practices to use the

results to solve broad-based Electronics and Telecommunications engineering

problems.

111

v

VI

VII

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:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use DC Power supply to give different voltages.

4. Use Digital multimeter to measure the voltages.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome
Test the performance of Photodiode by varying the light intensity and distance of the

light source.

Relevant Affective domain related Outcome(s)
1. Handle components and equipment carefully.
2. Select instruments of required range and specification.

Minimum Theoretical Background

A photodiode is a two terminal PN-junction diode that is operated by first reverse
biasing the junction and then illuminating it by light energy to produce electric current.
It is also called as photo-detector/light detector/photo-sensor. These diodes are designed
to work in reverse bias condition, it means that the P-side of the photodiode is
connected with the negative terminal of the battery and N-side is connected to the
positive terminal of the battery. This diode is very sensitive to light, so when light falls
on the diode it changes light into electric current.
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Anode I >‘l‘(| Cathode

Figure 1: Symbol of Photo Diode

Figure 2: Photo Diode

Photo Current (I,): It is the reverse current produced due to thermally generated
electron-hole pairs in depletion region due to incident light. Photo current is
proportional to light intensity as light intensity increases photocurrent increases.

Dark Current: A reverse current flows when no light is incident on the device.
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-

Figure 3: Plot of Vg versus Vp

VIII Practical Circuit Diagram :

a. Sample

1K

[ x.

, zgi“gim =& (V) =

2.2k

I+

Figure 4: Experimental setup
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b. Actual Circuit used in laboratory

c. Actual Experimental Set up used in laboratory

IX Resources required
S. Instrument Specification Quantity | Remarks
No. | /Components
1. | Experimental 840 -1000 contact points: 1
kit/ breadboard Positive and Negative power
rails on opposite side of the
board 5.5CM X 17CM
2. | Photo diode BPW 34 or equivalent any 1
other photodiode
3. | Connecting Single strand Teflon
wires coating(0.6mm diameter)
4. | Resistor 2.2KQ, 0.5Watt 1
5. | Digital 3 1/2 digit display, 9999 counts 1 Voltmeter (0-25) V,
Multimeter digital multimeter measures: Ammeter (0-10p) A
Vac, Vdc ( 1000V max) , Adc,
Aac (10 amp max), Resistance
(0-100 MQY),
6. | DC Power | 0-30V,2A,SC protection, 1
supply display for voltage and current
7. | Lux 3000 Lumen, Battery operated 1
meter/Optical hand held type
power meter,
8. | Light source. Portable Lamp mounted on 1

stand
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X Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.
3. Connect voltmeter and ammeter in correct polarities as shown in the circuit
diagram.
XI Procedure
Test performance of photo diode by varying the light intensity.
1. Select the component as per circuit diagram.
2. Make the connections as per circuit diagram.
3. Apply the reverse voltage, and measure the current when light is not incident.
4. Increase the reverse voltage and light intensity in step and note down the
photocurrent.
5. Change the light intensity and repeat the steps.
6. Plot the graph of reverse voltage (negative X-Axis) Vg reverse photo current
(negative Y-Axis) for various light intensity.
Test performance of photo diode by varying distance of the light source.
1. Select the component as per circuit diagram.
2. Make the connections as per circuit diagram.
3. Apply the reverse voltage, and measure the current when light is not incident.
4. Keep the input voltage constant at which we get sufficient light intensity and vary
the distance of light source from photo diode in step and note down the
photocurrent.
5. Plot the graph of reverse voltage (negative X-Axis) Vg reverse photo current
(negative Y-Axis) for various light intensity.
XII  Resources used (with major specifications)
S. No. Instrument /Components Specification Quantity
1.
2.
3.
4.
5.
XIII Actual procedure followed
XIV  Precautions followed
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XV Observations and Calculations:

Table 1: Measurement of Photodiode current when light intensity is varied

Light No light Low Light High Light
Intensity | Condition( Lux Condition( Lux condition( Lux
meter reading - | meter reading - | meter reading -
=) — ) =)
SR No. Vg Ip Vg Ip VR Ip
Volts (nA) Volts (nA) Volts (nA)
1 2
2 4
3 6
4 8
5 10
6 12
7 14
8 16

Table 2 : Measurement of Photodiode current when distance is varied

Position 1 Position 11
No light
condition (
Distance of light
source in cm -—--
)

SR No. VR Ip VR Ip VR Ip

Volts (rA) Volts (nA) Volts (rA)
2
4
6
8
10
12
14
16

Light
Intensity

Position III (
( Distance of Distance of light
light source in source in cm ----
cm —-) )

RN [N | |WIN|—

Calculations:

Maharashtra State Board of Technical Education



Basic Electronics (22216)

XVI Results
Dark Current: .............

XVII Interpretation of results

XIX Practical related Questions
1. Write specification of photodiode used in above performance.

[Space for answers]
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XX

XXI

References / Suggestions for further Reading

1. https://www.youtube.com/watch?v=SFc6731EyQA

2. https://www.youtube.com/watch?v=yMmXHg0hRok

3. https://www.youtube.com/watch?v=BtQ7qY-uqs8

4. https://www.electronics-
notes.com/articles/electronic_components/diode/photodiode-detector-technology.php
5. http://silas.psfc.mit.edu/22.071j/photodiode.pdf

6. http://www.osioptoelectronics.com/application-notes/an-photodiode-parameters-
characteristics.pdf

Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

el S

Marks Obtained Dated Signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)

Maharashtra State Board of Technical Education 24



Basic Electronics (22216)

Scale

X-axis -

Y-axis -
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II

III

v

VI

VII

Practical No. 4: Build and Test Half Wave Rectifier on Breadboard.

Practical Significance:

AC power is more efficiently and economically transmitted. The majority of
electronic equipment, devices work on DC power. It becomes necessary to convert AC
power into DC power. In half wave rectifier single diode is used. The current flows in
only one direction through diode. So it is unidirectional device.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications engineering
problems.
e Engineering tools: Apply relevant Electronics and Telecommunications
technologies and tools with an understanding of the limitations.

Competency and SKkills

This practical is expected to develop the following skills for the industry-identified
competency ‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use CRO to observe input output waveforms.

4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome

Test half wave rectifier on Breadboard:

1. Observe output Waveform on CRO.

2. Use of DMM to measure the output voltage.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e Follow all safety precautions.

Minimum Theoretical Background
Rectifier: - It is a circuit, which converts AC supply into the Pulsating DC supply.

Rectifier
| v |
Half wave Rectifier Full wave Rectifier
(Requires onlyone diode) ‘ v
Centre tapped Bridge type
(Requires two diode) (Requires four diodes)
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Half wave Rectifier: DC or average output voltage of half wave rectifier is Vm/m as
the output current flows only for half the cycle of input signal.

Vimax OR Imax
V-_\_ e Aﬂ;ﬂr_m
[ Half wave Rectifier ) i’ g
x 2X 3X 4% x X 3x 4X
\./L th_/ e
Vemax = == == == = -

Rectified output Voltage/Current
— — Waveform

Msmax

—I or VL—=

Input Voltage Waveform

Figure 1: Half Wave rectifier.
Courtesy: (www. Circuit. Today.com)

VIII Practical Circuit Diagram :
a. Sample

1

N i -
p oo AN
Diode
AC Qv r vt
Input Vs
o _L Q-

Figure 2: Circuit diagram of Half Wave rectifier.

b. Actual Circuit used in laboratory

c. Actual Experimental Set up used in laboratory
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IX Resources required
S. Instrument Specification Quantity | Remarks
No. | /Components
1. | Transformer Step down 9-0-9 V 500mA 1
2. | Digital Digital Multimeter: 3 1/2-digit 2 1. Digital Multimeter
Multimeter display. with diode testing
facilities will be
preferred.
3. | CRO 25 MHz ,dual scope
4. | Bread board 5.5CM X 17CM 1
5. | Diode IN4007 ( or any other | 1
equivalent diode)
6. | Resistor 1KQ/10KQ(0.5watts/0.25watts) | 1
7. | Connecting Single strand Teflon | L.S.
wires coating(0.6mm diameter)
X Precautions

1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.

XI Procedure
1. Make the connection as per the circuit diagram shown in figure2.
2. Connect the CRO probe across the Secondary and measure the Vp-p appearing
across the diodes.
3. Now connect the CRO probes across the resistance Ry and measure the peak value
of output voltage (Vm).
4. Observe the waveform on CRO and draw it on graph paper.
5. From the measured peak value of output voltage (Vm), calculate the average or dc
value of output voltage (V).
6. Connect the DMM across the Ry and measure the dc voltage.
7. Compare the value calculated in step 5 with the value measured in step 6.
8. Tabulate the readings in Tablel.

XII  Resources used (with major specifications)

S. No. | Instrument /Components Specification Quantity

bl Pl Il b

XIII Actual procedure followed
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XIV Precautions followed

XV Observations and Calculations:

Table 1
Type of Rectifier Ve Calculated Vac Measured Comment
rectifier Output (using Formula (using DMM)
on CRO (V) Vac=(vm/n)

Calculations: Calculate V4. using Formula:

Vdc:(Vm /TE)

XVI Results
DC output voltage of Half wave rectifier

1. Calculated V4. (CRO)=............... A%
2. Measured V4o (DMM)=.............. vV

XVII Interpretation of results

XIX Practical related Questions
1. Repeat the above experiment for silicon diode of different specification.

[Space for answers]
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XX  References / Suggestions for further Reading

https://www.youtube.com/watch?v=_vKeaPHXFoU
https://www.youtube.com/watch?v=7U8NzR Avy
https://www.youtube.com/watch?v=UqJ258 EPTkI
https://www.youtube.com/watch?v=Coy-WRCfems
http://www.mouser.com/ds/2/149/1N4007-888322.pdf

Nhwh =

XXI Assessment Scheme

The given performance indicators should serve as a guideline for assessment
regarding process and product related marks:

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculation of theoretical values 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

L=

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Practical No. 5 and 6: Build and Test Half Wave Rectifier On
Breadboard with Filter (PART-I and II)

Practical Significance

Electric power is usually transmitted in AC form. However certain applications needs
DC power supply such as electronic appliances. Hence, AC mains need to be rectified
using rectifier when DC power is required.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications engineering
problems.
e Engineering tools: Apply relevant Electronics and Telecommunications
technologies and tools with an understanding of the limitations.

Competency and SKkills

This practical is expected to develop the following skills for the industry-identified
competency:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use Digital multimeter to measure the voltages.

Relevant Course Outcome(s)

Use diodes in different applications.

Practical Outcome

Convert AC signal into DC signal using Half wave rectifier:

1. Build the circuit of Half Wave Rectifier on bread board.

2. Observe the waveform of Half Wave Rectifier on CRO at various test points.
Relevant Affective domain related Outcome(s)

e Handle components and equipment carefully.

e Follow safety precautions.

Minimum Theoretical Background

Rectifier is an electronic circuit used for converting AC into Pulsating DC and
this process is known as Rectification. In half wave rectifier, during the positive half
cycles of the input wave, the diode will be forward biased and during the negative half
cycles of input wave, the diode will be reverse biased. The rectifier conducts current
during positive half Cycle of A.C. input and no current through it during negative half
cycle of AC input. This is called half wave rectification.

Rectifier performance is based on efficient DC output. The pulsating Direct
Current (DC) is not constant. It fluctuates with respect to time. When this fluctuating
Direct Current (DC) is applied to any electronic device, the device may not work
properly. Sometimes the device may also be damaged. So the fluctuating Direct Current
(DC) is not useful in most of the applications. Therefore, it needs a Direct Current (DC)
that does not fluctuate with respect to time. The only solution for this is smoothing the
fluctuating Direct Current (DC). This can be achieved by using a circuit called filter.
The filter is made up of a combination of components such as capacitors, resistors, and
inductors. The capacitor allows the AC component and blocks the DC component. The
inductor allows the DC component and blocks the AC component.
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VIII Circuit diagram:

a. Sample
I
-
o VI + @ +
AC Diode AN
o e
Input Vi
© T Q-
Figure 1. Half wave rectifier without filter.
I )
_— DC wrt_hout DC with
AC input H | capacitor capacitor
,f\\_j,f\\/ H c=eE T
|
) DC output
D = Diode

C = Capacitor
RL = Load resistor
I=Curremnt

(Courtesyhttp.//www.physics-and-radio-electronics.com/electronic-devices-and-

circuits/rectifier/halfwaverectifierwithfilter.html )

Figure 2. Half wave rectifier with filter

b. Actual Circuit used in laboratory

c. Actual Experimental set up used in laboratory
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IX Resources required
;’0. Instrument /Object Specification Quantity
1. Digital Multimeter Digital Multimeter: 3 1/2 digit display. 2
2. Voltmeter 0-20V 1
3. CRO 25MHz 1
4. Ammeter (0-200mA, 0-200pA) 1
5. Bread board 5.5CM X 17CM 1
6. Transformer 12-0-12 V AC, 500 mA 1
7. Diode IN4001( or any other equivalent diode) 1
8. Resistor 1KQ(0.5watts/0.25watts) 1
9. Capacitor 10ut/ 24 V 1
10. Connecting wires Single strand Teflon coating (0.6mm | As per
diameter) requirement
X Precautions to be Followed

1. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

2. While doing the experiment do not exceed the input voltage of the diode beyond the

rated voltage of diode. This may lead to damaging of the diode.

XI Procedure

1. Connect the Electronic circuit for half wave rectifier with Capacitor filter on
breadboard as shown in Figure 2.

2. Connect the primary side of the transformer to AC mains. Connect the CRO probe
across the secondary and measure the Vs, , appearing across diode. Now connect
the probes across the resistance Ry.

3. Measure the peak value of output voltage (Vm) using CRO. From measured peak
value of output voltage (Vm) calculate the average or DC value of output voltage.

4. Draw the input/output waveforms of rectifier on graph paper.

5. Using a DMM measure the DC voltage across the load resistance.

XII  Resources Used
S. Name of | Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details

1.

2.

3.

XIIT Actual Procedure Followed
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XV Observations and Calculations

Table 1
S.No. Vdc (V) Vdc (V) Vdc (V) Vdc (V)
Rectified measured measured measured measured
output without without with filter | with filter
Vm) filter on | filter on | on CRO on DMM
CRO DMM
1
Calculations:
VdC:Vm/TC
XVI Results
Vgccalculated = .................. Y4

XVII Interpretation of results

XIX Practical related Questions

1. State the effect on output voltage if we replace the filter capacitor of different
specification.

2. Attach the data sheet of capacitor used in Q1 of XIX .Refer second website given in
XX.

[Space for answers]
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XX  References / Suggestions for further Reading

1. http://nptel.ac.in/courses/117103063/4
2. http://eecs.oregonstate.edu/education/docs/datasheets/XC-600178.pdf

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

b=

Marks Obtained

Dated signature of
Teacher

Process Product
Related(15) | Related(10)

Total
25)
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1N4001 - 1N4007

General-Purpose Rectifiers

Features

= Low Forward Voltage Drop
= High Surge Current Capability

DO-41

OO BAMD DEROTES CATHODE

Ordering Information

Part Mumber Top Mark Package Packing Method
14001 14001 DO-204AL (DO-41) Tape and Re=l
14002 14002 DO-204AL (DO-41) Tape and Re=l
1M4003 14002 DO-204AL (DO-41) Tape and Riesl
14004 14004 DO-204AL (DO-41) Tape and Riesl
1M4005 1M4005 DO-204AL (DO-41) Tape and Riesd
1M4006 14005 DO-204AL (DO-41) Tape and Riesd
1M4007 14007 DO-204AL (DO-41) Tape and Re=l

Maharashtra State Board of Technical Education

41



Basic Electronics (22216)

II

11

v

\%

VI

vl

Practical No. 7 and 8: Build/ Test Full Wave Rectifier on
Breadboard Using Two Diodes (PART- I and II)

Practical Significance

Electric power is usually transmitted in AC form. However certain applications needs
DC power supply such as electronic appliances. Hence, AC mains need to be rectified
using rectifier when DC power is required.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome

Convert AC signal into DC signal using Half wave rectifier:

1. Sketch circuit diagram of Half Wave Rectifier and label components.
2. Observe the waveform of Half Wave Rectifier on CRO at various test points.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e Follow all safety precautions.

Minimum Theoretical Background

Rectifier is an electronic device used for converting AC into pulsating DC and this
process is known as Rectification. Like the half wave circuit, a full wave rectifier circuit
produces an output voltage or current which is pulsating DC. Full wave rectifier utilizes
both the cycle of input AC voltage. Two diodes are used in full wave centre tapped
rectifier. Center Tapped Full wave rectifier using two diodes is shown in the figure no.
1. Center tapped transformer is used in this full wave rectifier. During the positive cycle
diode D1 conducts and D2 remains OFF. During negative cycle diode D1 remains OFF
but diode D2 is ON. Note that direction of current in the load resistance is same during
both the cycles hence output consists of only positive cycles.
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VIII Circuit diagram:
(a) Sample

—
T i D1
Vin
230V AC ¢ '
I'P Supply ‘ ‘ T ‘]
Vim
iz
* LI D2

1N 4001

Figure 1:Full wave rectifier without filter.

(b) Actual Circuit used in laboratory

(©) Actual Experimental Set up used in laboratory
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IX Resources required
S. No. Instrument /Object Specification Quantity
1. Transformer (center tapped) 12-0-12 V AC, 500 mA 1
2. Resistor 10K ©Q.,0.5 Watt 1
3. Diode Silicon 1N4001 2
4. Digital Multimeter Digital Multimeter : 3 1/2 digit | 1
display.
5. Bread board 5.5CM X 17CM 1
6. CRO 25 MHz Dual trace 1
7 Connecting wires Single strand Teflon coating | 1
(0.6mm diameter)
X Precautions to be Followed
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the practical do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.
XI Procedure
1. Connect the circuit for Center Tapped Full wave rectifier on breadboard as shown in
Figure 1.
2. Connect the primary side of the transformer to AC mains. Connect the CRO probe
across the secondary and measure the Vs, , appearing across diode.
3. Measure the peak value of output voltage (Vy,) across the resistance Ry.
4. Draw input and output waveforms of full wave rectifier.
5. Calculate the average or dc value of output voltage.
6. Using DMM measure the DC voltage at the load resistance Ry.
7. Compare the value calculated in step 5 with the value measured in step 6.
8. Tabulate the readings in Tablel.
XII  Resources Used
S. Name of Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details
1.
2.
3.
XIII Actual Procedure Followed
XIV Precautions Followed
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XV Observations and Calculations

Table 1.
Type of Rectifier V4c Calculated Vac Measured Comment
rectifier Output (using Formula (using DMM)

on CRO (V) Vac=(2Vw =)

Calculations:
Vac=2Vu/1

XVI Results
Ve calculated = ............... \Y%

XVII Interpretation of results

XIX Practical related Questions
1. Calculate frequency of waveform obtained at the output of full wave rectifier.
2. Compare half wave and Full wave rectifier based on output waveforms obtained in
Laboratory.

[Space for answers]
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XX  References / Suggestions for further Reading

1. http://nptel.ac.in/courses/

2. www.electronics-tutorials.ws > Diodes

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

b=

Marks Obtained

Dated signature of
Teacher

Process Product
Related(15) | Related(10)

Total
(25)
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1N4001 - 1N4007
General-Purpose Rectifiers

Features
= Low Forward Voltage Drop
= High Surge Current Capability

DOo-41

AL ELARD DR TES A0

Ordering Information

Part Number Top Mark Package Packing Method
14001 1M4001 DO-204AL (DO-41) Tape and Riesd
14002 14002 DO-204AL (DO-41) Tape and Resl
14003 1M40032 DO-204AL (DO-41) Tape and Re=l
1M4004 14004 DO-204AL (DO-41) Tape and Re=l
1M4005 1M4005 DO-204AL (DO-41) Tape and Riesl
14006 1M4005 DO-204AL (DO-41) Tape and Riesl
14007 14007 DO-204AL (DO-41) Tape and Riesd

Absolute Maximum Ratings

Stresses excesding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble abowe the recommended operating conditions and stressing the parts to these kevels is not recommended. In addi-
tion, extended exposure o stresses above the recommended operating conditions may affect device reliability. The
absolute maximem ratings are stress ratings only. Values are at T, = 25°C unless otherwise noted.

Value
Symbaol Farameter AN [ AN [ AN [ AN [ 1N [ AN [ 1N | Unit
AD01 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007
Voru |Peak Repetitve Reverse Voltage 50 100 | 200 | 400 | 400 | BO0 | 1000
leymy | Awerage Rectified Forward Cument 10
375 " Lead Length at T, = 75°C :
| M- Mon-Repetitive Peak Forward Surge Curent a0 A
B.2 ms Single Half-Sine-Wave
12t Rating for Fusing (t < 8.3 ms) aT Afsec
Targ |Storage Temperature Range -B5to #175 t
T, Operating Junction Temperature -55to #1759 “C
Thermal Characteristics
Values are at Ty, = 25°C unless otherwise nobed.
Symbaol Parameter Value Unmit
Po Power Dissipation a0 W
Raja Thermal Resistance, Jumchon-to-Ambent 50 "G
Electrical Characteristics
Values are at Ty, = 25°C unless otherwise nobed.
Symbaol Parameter Conditions Value Unit
V= Forward Violtage l==10A 1.1 v
Maximum Full Load Reverse Cument, Jp——
ler = Ta =75°C 30 pA
Ta =25°C 50
I Reverse Current at Rated Vg Lt A
Ta =100°C 50
Gy Total Capacitance Ve =40V, f=1.0MHz 15 pF
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Practical No. 9: Build and Test Full Wave Bridge Rectifier on Breadboard.

1I

111

v

VI

VII

Practical Significance

A bridge rectifier is an arrangement of four diodes in a bridge configuration, which
provides the same output polarity for either input polarity. It is used for converting an
alternating current (AC) input into a direct current (DC) output. Bridge rectifier is
widely used in power supply circuit.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
o Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use Digital multimeter to measure the voltages.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome

Convert AC signal into DC signal using Full wave rectifier:

1. Build circuit of Full Wave bridge Rectifier on breadboard.

2. Observe the waveform of Full Wave Rectifier on CRO at various test points.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e Follow all safety precautions.

Minimum Theoretical Background

The circuit diagram of the full wave bridge rectifier is shown in figure 1. During
positive half cycle diode D1 and D4 becomes forward bias and diode D2 and D3
becomes Reverse bias. Currents starts flowing through D1 and D4 which produces
output voltage across Load Resistor R,

During negative half cycle diode D2 and D3 becomes forward bias and diode
D1 and D4 becomes Reverse bias. Currents starts flowing through D2 and D3 which
produces output voltage across Load Resistor R,
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VIII Circuit diagram:
(a) Sample
M
A
J__;I +
= | =
e =i —  Vm
[l / _
N v
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™ a
o, RS

s

"

F =

Figure 1.Full wave bridge rectifier

(b) Actual Circuit used in laboratory

(c) Actual Experimental set up used in laboratory

IX Resources required
S. No. Instrument /Object Specification Quantity
1. Transformer 9-0-9VAC, 500 mA 1
2. Resistor 10KQ 0.5 Watt 1
3. Diode Silicon 1N4007 4
4. CRO 25MHz 1
5. Bread board 5.5CM X 17CM
6. Connecting wires Single strand Teflon | L.S

coating (0.6mm diameter)
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XI

XII

Precautions to be Followed

1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.

2. While doing the practical do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode

Procedure

1. Connect the circuit for full wave bridge rectifier on bread board as shown in circuit
diagram.

2. Connect the primary side of the transformer to AC mains and the secondary side to
rectifier input.

3. Before switching ON power supply, check the connections.

4. Switch ON the power supply and connect the CRO to the load resistor.

5. Measure the peak voltage V,, (peak voltage) across load resistor.

Resources Used

Name of Broad Specifications Quantity | Remarks (If any)
Resource Make Details

W€

XIII Actual Procedure Followed

XV

Observations and Calculations

Table 1
S. Rectified output
No. across R
(Vm)
1

Calculations: NA

XVI

Results
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XVIII Conclusions

XIX  Practical related Questions
Sketch DC output voltage of Half wave, Centre tapped Full wave Rectifier and Full
wave Bridge rectifier for the same AC input and comment on it.

[Space for answers]
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XX  References / Suggestions for further Reading

1. http://nptel.ac.in/courses/
2.  http://www.circuitstoday.com/full-wave-bridge-rectifier.
3. https://www.electrical4u.com/bridge-rectifiers/

XXI Assessment Scheme
Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members
1. .

2.
3. e
4

Marks Obtained

Dated signature of
Teacher

Process
Related(15)

Product
Related(10)

Total
25
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Scale

X-axis -

Y-axis -
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Practical No.10: Use LC Filter with Full Wave Rectifier to Measure

II

11X

v

VI

VII

Ripple Factor.

Practical Significance
The filter converts the pulsating DC into pure DC. The electronic reactive elements like
capacitor and inductors are used for filtering.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome

Use LC filter to remove the ripples at the output of full wave rectifier:
1. Build circuit of Full Wave Rectifier with LC filter on bread board.
2.0bserve the waveform at output of Full Wave Rectifier and LC filter.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e Follow all safety precautions.

Minimum Theoretical Background

The capacitor used in “C” filter reduces the ripple voltage, but causes the diode
current to increase .This large current may damage the diode and will further cause
heating problem and decrease the efficiency of the filter. On the other hand, a simple
series inductor reduces both the peak and effective values of the output current and
output voltage. So the combination of both the filter (L and C), forms a new filter called
the L-C filter which will have a good efficiency, with controlled diode current and
enough ripple removal factor . The voltage stabilizing action of shunt capacitor and the
current smoothing action of series inductor filter can be combined to form a perfect
practical filter circuit.
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VIII Circuit diagram:
a. Sample

Figure 1:Full wave rectifier with LC filter.

b. Actual Circuit used in laboratory

c. Actual Experimental Set up used in laboratory

IX Resources required
S. No. Instrument /Object Specification Quantity
1. Transformer (center tapped) 12-0-12 V AC, 500 mA 1
2. Resistor 10K Q, 0.5 Watt. 1
3. Diode Silicon 1N4007
4. Digital Multimeter Digital Multimeter: 3 1/2 digit
display.
5. Capacitor, Suitable rating 1
Inductor
6. C.R.O. 25MHz 1
7. Bread board 5.5CM X 17CM
8. Connecting wires Single strand Teflon coating | As per
(0.6mm diameter) requirement
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X Precautions to be Followed

1. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

2. While doing the practical do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.

XI Procedure

1. Connect the circuit of rectifier with LC Filter on bread board as shown in Figure 1.
2. Connect the primary side of the transformer to AC mains and the secondary side to

rectifier input.

Calculate the ripple factor.

NownhkwWw

XII Resources Used

Before switching ON power supply, check the connection.
Record peak voltage across load resistor using CRO.
Calculate the DC output voltage and peak to peak ripple voltage.

Observe and draw the waveforms across LC filter on graph paper.

S. Name of Broad Specifications

Quantity

No. | Resource Make Details

Remarks (If any)

WIN |~

XIIT Actual Procedure Followed

XV Observations and Calculations

Table 1
Peak Vde= Peak to Ripple
T £ Voltage 2Vm/n peak factor=
ype o Vm (volts) ripple Vr/Vde
Rectifier
(volts) voltage
Vr(volts)
Full wave
rectifier

XVI Results
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XVIII Conclusions

XIX Practical related Questions
1. Repeat the above experiment using C filter and comment on ripple factor.

[Space for answers]|
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XX  References / Suggestions for further Reading
1. http://www.physics-and-radio-electronics.com/electronic-devices-and-
circuits/rectifier/halfwaverectifierwithfilter.htmlhttp://nptel.ac.in/courses/117103063/4
2. https://www.elprocus.com/half-wave-rectifier-circuit-working-principle-and-
characteristics-2/

3. http://www.physics-and-radio-electronics.com/electronic-devices-and-
circuits/rectifier/halfwaverectifierwithfilter.html

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

bl e

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Practical No. 11: Use =& Filter With Bridge Rectifier To Measure Ripple
Factor.

| Practical Significance
The filter converts the pulsating DC into pure DC. The electronic reactive elements like
capacitor and inductors are used for filtering.

II Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications engineering
problems.
e Engineering tools: Apply relevant Electronics and Telecommunications
technologies and tools with an understanding of the limitations.

111 Competency and Practical Skills
This practical is expected to develop the following skills for the industry-identified
competency :‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use Digital multimeter to measure the voltages.

IV Relevant Course Outcomes
e Use relevant diode in different electronics circuits.

\% Practical Outcome
Use = filter to remove the ripples at the output of bridge rectifier:
1. Build the circuit of bridge rectifier with = filter.
2. Observe the waveform at output of bridge rectifier with & filter.

VI Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e  Follow all safety precautions.

VII Minimum Theoretical Background

This filter is basically a capacitor filter followed by an LC filter. Since its shape
(C-L-C) is like the letter = it is called = filter. It is also called capacitor input filter
because the rectifier feeds directly into the capacitor C. Here the first capacitor C offers
a low reactance to AC component of rectifier output but provide more reactance to DC
components. Therefore most of the AC components will bypass through C and the DC
component flows through chock L. The choke offers very high reactance to the AC
component. Thus it blocks AC components while pass the DC. The capacitor Cy
bypasses any other AC component appears across the load.
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VIII Circuit diagram:
a. Sample
3§ V... T T
T I § e out
Figurel :Full wave bridge rectifier with = filter
b. Actual Circuit used in laboratory
c. Actual Experimental Set up used in laboratory
IX Resources required
S. No. Instrument /Object Specification Quantity
1. Transformer 0-12 V AC, 500 mA 1
2. Resistor 10K Q 0.5 Watt 1
3. Diode Silicon Diode 1N4007 4
4. Digital Multimeter Digital Multimeter: 3 1/2 digit 1
display.
5. Capacitor, inductor Suitable rating 2 Capacitors
1 Inductor
6. C.R.O. 20MHz 1
7. Bread board 5.5CM X 17CM
8. Connecting wires Single strand  Teflon coating | As per
(0.6mm diameter) requirement
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X Precautions to be Followed
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the practical do not exceed the input voltage of the diode beyond the

rated voltage of diode. This may lead to damaging of the diode

XI Procedure

1. Connect the circuit of rectifier with © Filter on bread board as shown in Figure 1
2. Connect the primary side of the transformer to AC mains and the secondary side

to rectifier input.

NownhkwWw

XII Resources Used

Before switching ON power supply, check the connection.
Record peak voltage across load resistor using CRO.

Calculate the DC output voltage and peak to peak ripple voltage.
Calculate the ripple factor.
Observe and draw the waveforms across = filter on graph paper.

S. Name of

Broad Specifications

Quantity | Remarks (If any)

No. | Resource Make Details
1.
2.
3.
XIII Actual Procedure Followed
XIV Precautions Followed
XV Observations and Calculations
Table 1
Peak Vdc= Peak to Ripple
Tvpe of Voltage 2Vm/n peak factor=
YD Vm (volts) ripple Vr/Vde
Rectifier
(volts) voltage
Vr(volts)
Full wave
rectifier

Calculations:
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XVI Results

XIX Practical related Questions
1. Repeat the above experiment using different value of Cy,

[Space for answers]
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XX  References / Suggestions for further Reading
1. http://www.physics-and-radio-electronics.com/electronic-devices-and-
circuits/rectifier/halfwaverectifierwithfilter.htmlhttp://nptel.ac.in/courses/117103063/4
2. https://www.elprocus.com/full-wave-rectifier-circuit-working-principle-and-
characteristics-2/
3. http://www.physics-and-radio-electronics.com/electronic-devices-and-
circuits/rectifier/full waverectifierwithfilter.html

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

Wb =

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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1I
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Practical No. 12: Assemble Positive Clipper Circuit on Breadboard
and Test The Performances

Practical Significance

In electronics, a clipperis a circuit designed to prevent the output of a circuit from
exceeding a predetermined voltage level without distorting the remaining part of the
applied input waveform.

Clippers are used for the separation of synchronizing signals from the composite picture
signals. The excessive noise spikes above a certain level can be limited or clipped in
FM transmitters by using the series clippers. The typical application of diode clipper is
for the protection of transistor from transients. Clippers can be used as voltage limiters
and amplitude selectors. Clipping circuits are also called slicers or amplitude selectors.

Relevant Program Outcomes (POs)

e Discipline knowledge: Apply Electronics and Telecommunications 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 engineering problems.

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

Competency and SKkills

This practical is expected to develop the following skills for the industry identified
competency. :‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use Function generator to give input waveform.

4. Use CRO to observe input and output waveform.

Relevant Course Outcome(s)
e Use relevant diode in different electronics circuits.

Practical Outcome

Assemble positive clipper on bread board and test its performance.
1. Select the required component for positive clipper circuit.

2. Connect circuit as positive clipper circuit.

3. Apply input to the circuit and observe the output.

Relevant Affective domain related Outcome(s)
1.Handle components and equipment carefully.
2.Select instruments of required range and specifications.

Minimum Theoretical Background

A clipping circuit consists of linear elements like resistors and non-linear elements
like junction diodes or transistors, but it does not contain energy-storage elements
like capacitors. Clipping circuits are used to select for purposes of transmission, that
part of a signal wave form which appears above or below a certain reference voltage
level.
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Thus a clipper circuit can remove certain portions of an arbitrary waveform near the
positive or negative peaks. Clipping may be achieved either at one level or two levels.

Clipper has two types:
1. Series Clipper: In this configuration the diode is connected in series with the load.
2. Parallel Clipper: In this configuration the diode is connected in parallel with the

load.

VIII Practical circuit diagram:
a. Sample
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Input Waveform Output waveform

Figurel: Circuit diagram of positive clipper.

b. Actual Circuit used in laboratory

c. Actual Experimental Set up used in laboratory
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IX Resources required

;’0. }git;ll;:s:; ts Specification Quantity Remarks
1. | Digital Digital Multimeter : 3 1/2 | 2 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred.
2. | CRO 25 MHz, Dual trace CRO. | 1
3. | Function 1MHz, Sine, Triangle, |1
Generator Square, Ramp, Pulse,
TTL (Sync) and DC
Outputs
4. | Bread board 5.5CM X 17CM 1
5. | Diode IN4007 (or|1
any other equivalent
diode)
6. | Resistor 1KQ(0.5watts/0.25watts) | 1
7. | Connecting Single strand Teflon | As per
wires coating (0.6mm diameter) | requirement

X Precautions to be Followed
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.
XI Procedure
1. Make the connections on breadboard as per circuit diagram as shown in figure no.1.
2. Connect the function generator at the input and apply sine wave to the input of
circuit (8Vp-p).
3. Observe the input and output waveforms on CRO and sketch it on the graph paper.
XII  Resources Used
S. Name of Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details
1.
2.
3.

XIII Actual Procedure Followed
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XIV Precautions Followed

XV Observations and Calculations

Table 1: Measurement of Vi, and V¢

Input Voltage Output Voltage
Vin(VOLTS) V out(VOLTS)

S.No.
1

Comments

Calculations: Not applicable

XVI Results

XIX Practical related Questions
1. Repeat the above experiment for Vi=3V,,,.
2. Repeat the above experiment for Vi= 3V, but different value of R.
3. Repeat the above experiment for Vi= 7V, but same value of R as in XIX [2]

[Space for answers]
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XX  References / Suggestions for further Reading
1. https://en.wikipedia.org/wiki/Clipper (electronics)
2. http://www.circuitstoday.com/diode-clippers
3. https://www.youtube.com/watch?v=ve-8HKOnCk0

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 10 %
6 Interpretation of result 10%
7 Conclusions 05 %
8 Practical related questions 10%
9 Submitting the journal in time 05%
Total (25 Marks) 100 %
Names of Student Team Members

L

2.

N

A,

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Practical No. 13: Assemble Negative Clipper Circuit on Breadboard and

II

III

v

\%

Test the Performance

Practical Significance:

In electronics, a clipper is a circuit designed to prevent the output of a circuit
from exceeding a predetermined voltage level without distorting the remaining part of
the applied input waveform.

Clippers are used for the separation of synchronizing signals from the composite picture
signals. The excessive noise spikes above a certain level can be limited or clipped in
FM transmitters by using the series clippers. The typical application of diode clipper is
for the protection of transistor from transients. Clippers can be used as voltage limiters
and amplitude selectors.

Clipping circuits are also called slicers or amplitude selectors.

Relevant Program Outcomes (POs)

e Discipline knowledge: Apply Electronics and Telecommunications 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 engineering problems.

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

Competency and SKkills

This practical is expected to develop the following skills for the industry identified
competency:‘Maintain electronic circuits comprising of discrete electronic
components.’

Component identification skills.

Component mounting skills.

Use Function generator to give input waveform.
Use CRO to observe input and output waveform.

Lalihadi e

Relevant Course Outcome(s)
o Use relevant diode in different electronics circuits.

Practical Outcome

Build negative clipper on breadboard and test its performance.

VI

VII

1. Select the required component for negative clipper circuit.
2. Connect circuit as negative clipper circuit.
3. Apply input to the circuit and observe the output.

Relevant Affective domain related Outcome(s)
1. Handle components and equipment carefully.
2.Select instruments of required range and specifications.

Minimum Theoretical Background

A clipping circuit consists of linear elements like resistors and non-linear elements
like junction diodes or transistors, but it does not contain energy-storage elements

Maharashtra State Board of Technical Education 79



Basic Electronics (22216)

like capacitors. Clipping circuits are used to select for purposes of transmission, that
part of a signal wave form which lies above or below a certain reference voltage level.

Thus a clipper circuit can remove certain portions of an arbitrary waveform near the
positive or negative peaks. Clipping may be achieved either at one level or two levels.

Clipper has two types:
1. Series Clipper: In this configuration the diode is connected in series with the load.
2. Parallel Clipper: In this configuration the diode is connected in parallel with the

load.

Clipper is used to clip off or remove portion of input signal without distorting the
remaining part of wave form.

The negative clipping circuit is almost same as the positive clipping circuit only one
difference that is diode polarity.

During the positive half cycle of the input, the diode is forward biased and so the
positive half cycle appears across the output.

During the negative half cycle of the input waveform, the diode ‘D’ is reverse biased,
which maintains the output voltage at 0 Volts. Thus causes the negative half cycle to be

clipped off.
VIII Practical Circuit Diagram :
a) Sample
D
B a8 B\

afieyon induy
<= =
A
i
joa nd
= o
=
=
m

abe

h 4
D

[
L

Input Waveform Output waveform

Figure 1: Circuit diagram of Negative clipper.

b) Actual Circuit used in laboratory

¢) Actual Experimental set up used in laboratory
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IX Resources required
;’0_ }gi::;::g; ts Specification Quantity Remarks
1. | Digital Digital Multimeter: 3 1/2 2 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred
2. | CRO 25 MHz, Dual trace CRO. 1
3. | Function IMHz, Sine, Triangle, 1
Generator Square, Ramp, Pulse,
TTL (Sync) & DC
Outputs
4. | Bread board 5.5CM X 17CM 1
5. | Diode IN4007 ( or any other 1
equivalent diode)
6. | Resistor 1KQ(0.5watts/0.25watts) 1
7. | Connecting Single strand Teflon | As per
wires coating (0.6mm diameter) | requirement
X Precautions

1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.

2. While doing the practical do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.

XI Procedure
1. Make the connections on breadboard as per circuit diagram as shown in figure no. 1.
2. Connect the function generator at the input and apply sine wave to the input of
circuit (8Vp-p).
3. Observe the input and output waveforms on CRO and draw it on the graph paper.

XII  Resources used (with major specifications)

S. No. | Instrument /Components Specification Quantity

Sl Pl et il fe

XIII  Actual procedure followed
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XV Observations and Calculations:

Table 1: Measurement of Vi, and V¢

S.No. Input voltage Output Voltage Comments
Vin(VOLTS) Vout (VOLTS))

Calculations: Not Applicable

XVI Results

XIX Practical related Questions
1. Repeat the above experiment for 4 Vp-p square wave input.

[Space for answers]
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XX  References / Suggestions for further Reading
1. https://en.wikipedia.org/wiki/Clipper_ (electronics)
2. http://www.circuitstoday.com/diode-clippers

3. https://www.youtube.com/watch?v=ZmZ6U9DU80O4

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 10 %
6 Interpretation of result 10%
7 Conclusions 05 %
8 Practical related questions 10%
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 Product Total
Related(15) | Related(10) (25)
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Practical No. 14 and 15: Build the Combinational Clipper On
Breadboard and Test the Performance. (Part I and II)

Practical Significance:

The combinational clipper is the combination of positive and negative clipper. It means
a portion of both positive and negative of each half cycle of the input voltage is to be
clipped or removed. Diode clipping circuits is used in voltage limiting applications.

Relevant Program Outcomes (POs)

e Discipline knowledge: Apply Electronics and Telecommunications 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 engineering problems.

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

Competency and Skills

This practical is expected to develop the following skills for the industry identified
competency:‘Maintain electronic circuits comprising of discrete electronic
components.’

Component identification skills.

Component mounting skills.

Use Function generator to give input waveform.

. Use CRO to observe input and output waveforms.

LU=

Relevant Course Outcome(s)
e Use relevant diode in different electronics circuits.

Practical Outcome

Assemble combinational clipper on breadboard and test its performance.
1. Select the required component for positive clipper circuit.

2. Connect circuit as combinational clipper circuit.

3. Apply input to the circuit and observe the output.

Relevant Affective domain related Outcome(s)
1.Handle components and equipment carefully.
2.Select instruments of required range and specifications.

Minimum Theoretical Background

When a portion of both positive and negative of each half cycle of the input voltage is
to be clipped, combinational clipper is used. The circuit for such a clipper is given in
the figure no.1.
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Figure 1: Combinational clipper circuit.
During positive input voltage signal when input voltage exceeds battery voltage

‘+ V ‘diode D, conducts heavily while diode ‘D;‘is reversed biased and so voltage ‘+
V,‘appears across the output. This output voltage ‘+ V, stays as long as the input signal
voltage exceeds ‘+ V;*

On the other hand for the negative input voltage signal, the diode ‘D;‘ remains reverse
biased and diode ‘D,‘ conducts heavily only when input voltage exceeds battery voltage
‘V,° in magnitude. Thus during the negative half cycle the output stays at ‘- V,‘so long
as the input signal voltage is greater than -V,°.

VIII Practical Circuit Diagram :
a) Sample

Y
|
+1

Figure 2: Circuit diagram of Combinational clipper.

b) Actual Circuit used in laboratory

c¢) Actual Experimental set up used in laboratory
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IX Resources required
;’0_ }gi::;::g; ts Specification Quantity Remarks
1. | Digital Digital Multimeter: 3 1/2 2 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred
2. | Dual DC | Variable DC power supply | 1
Regulated 0- 30V, 2A, SC protection,
power supply | display for voltage and
current.
3. | CRO 25 MHz, Dual trace CRO.
4. | Function IMHz, Sine, Triangle,
Generator Square, Ramp, Pulse,
TTL (Sync) and DC
Outputs
5. | Bread board 5.5CM X 17CM 1
6. | Diode IN4007 (or|2
any other equivalent
diode)
7. | Resistor 1KQ(0.5watts/0.25watts) | 1
8. | Connecting Single strand Teflon | As per
wires coating (0.6mm diameter) | requirement
X Precautions

1. Do not switch ON the power supply unless you have checked the circuit

connections as per the circuit diagram.

2. While doing the experiment do not exceed the input voltage of the diode beyond the

rated voltage of diode. This may lead to damaging of the diode.

XI Procedure

1. Make the connections on breadboard as per circuit diagram as shown in figure no.
2. Apply sine wave as a input 8V p-p from function generator to the circuit.
3. Adjust Vyand V, less than 4 volts.
4. Observe and draw the input and output waveforms from CRO.
XII  Resources used (with major specifications)
S. No. Instrument/Components Specification Quantity
1.
2.
3.
4.
5.

XIII Actual procedure followed
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XIV Precautions followed

XV Observations and Calculations:

Table 1: Measurement of Vi, and V¢

S.No. Input voltage Output Voltage Comment
Vin(VOLTS) V out(VOLTS)
1 Vin SVI
2 Vi<Vin< V,
3 Vin ZVZ

Calculations: Not Applicable

XVI Results

XIX Practical related Questions
1. Repeat the above experiment by changing Vj, and reference voltage V; and V.

2. Find out the difference between input and output voltage.
3. Draw the input and output waveforms.

[Space for answers]
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XX  References / Suggestions for further Reading

1. http://www.expertsmind.com/learning/combination-clipper-assignment-help-
2. 7342873667.aspx

3. https://www.youtube.com/watch?v=Mvmfqg28ZnY
4. https://www.youtube.com/watch?v=VMquoQBDbjFQ

XXI Assessment Scheme

Performance indicators Weightage

Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 10 %
6 Interpretation of result 10%

7 Conclusions 05 %
8 Practical related questions 10%

9 Submitting the journal in time 05%

Total (25 Marks) 100 %

Names of Student Team Members

S

Marks Obtained Dated Signature of
Teacher

Process Product Total
Related(15) | Related(10) 25
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Scale

X-axis -

Y-axis -
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Practical No. 16 & 17: Build Positive Clamper on Breadboard
and Test The Performance. (Part I And II)

Practical Significance

A clamper is an electronic circuit that shifts either the positive or the negative peak
excursions of a signal to a predefined value by shifting its DC value. The clamper does
not restrict the peak-to-peak excursion of the signal, it moves the whole signal up or
down so as to place the peaks at the reference level.

A clamping circuit (also known as a clamper) will bind the upper or lower extreme of a
waveform to a fixed DC voltage level. These circuits are also known as DC voltage
restorers.

Clampers can be constructed in both positive and negative polarities. Clamper
essentially adds a DC level to the AC output signal, clampers are commonly used in
analog TV receivers.

Clamper circuits are categorized by their operation as negative or positive clamper.

A positive clamper circuit (negative peak clamper) outputs a purely positive waveform
from an input signal; it offsets the input signal so that all of the waveform is greater
than 0 V.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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 ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use CRO to observe input output waveforms.
4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
e Use relevant diode in different electronics circuits.

Practical Outcome
Test performance of negative clamper on breadboard:
1. Observe output Waveform on CRO.

2. Use of DMM to measure the output voltage.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
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VIII

Minimum Theoretical Background
The positive clamper is made up of a voltage source V;j, capacitor C, diode D, and load

resistor Ry as shown in figure 1. In this the diode is connected in parallel with the output
load. So the positive clamper passes the input signal to the output load when the diode
is reverse biased and blocks the input signal when the diode is forward biased.

During the negative half cycle of the input AC signal, the diode is forward biased and
hence no signal appears at the output. In forward biased condition, the diode allows
electric current through it. This current will flow through the capacitor and charges it to
the peak value of input voltage V... The capacitor is charged in inverse polarity
(positive) with the input voltage. As input current or voltage decreases after attaining its
maximum value -V,,, the capacitor holds the charge until the diode remains forward
biased.

During the positive half cycle of the input AC signal, the diode is reverse biased and
hence the signal appears at the output. In reverse biased condition, the diode does not
allow electric current through it. So the input current directly flows towards the output.

When the positive half cycle begins, the diode is in the non-conducting state and the
charge stored in the capacitor is discharged (released). Therefore, the voltage appeared
at the output is equal to the sum of the voltage stored in the capacitor (V) and the input
voltage (Vi)

i.e. Vo = Vm+ Vm: ZVm

Which have the same polarity with each other. As a result, the signal is shifted
upwards.

The peak to peak amplitude of the input signal is 2V, similarly the peak to peak
amplitude of the output signal is also 2Vy,. Therefore, the total swing of the output is
same as the total swing of the input.

Practical Circuit diagram:

a. Sample

DC Ieve1

W Output waveform

Input waveform l

Courtesy:http.//www.physics-and-radio-electronics.com/electronic-devices-and-
circuits/rectifier/clampercircuits. html

Figure 1: Positive clamper.
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b. Actual Circuit used in laboratory

c. Actual Experimental set up used in laboratory

IX Resources required
S. No. | Name of Resource | Suggested Specification Quantity
1 CRO 25MHzz, Dual scope 1
1 Function Generator | 1MHz, Multi waveform output 1
Diode IN4007 (or any other equivalent | 1
diode)
3 Resistors 1KQ (0.5watts/0.25watts 1
4 Capacitor luf (or any other capacitor | 1
value)
Bread Board 5.5CM X 17CM
6 Connecting wires Single strand Teflon coating | As per
0.6mm requirement
X Precautions to be Followed

1. Do not switch ON the power supply unless you have checked the circuit connections

as per the circuit diagram.

2. While doing the experiment do not exceed the input voltage of the diode beyond the

rated voltage of diode. This may lead to damaging of the diode.

X1 Procedure

1. Make the connections on breadboard as per circuit diagram as shown in figure no. 1.

2. Apply sine wave as input of 8V peak to peak to the circuit.
3. Observe and draw the input and output waveforms from CRO.
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XII Resources Used

S. Name of Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details

1.

2.

3.

XIII Actual Procedure Followed

XV Observations and Calculations
Table 1: Measurement of Vi, and V¢

S.No. Input voltage Output Voltage Comments
Vin(voLTs) V out(VOLTS)

Calculation: Not applicable.

XVI Results

XIX Practical related Questions
1. Repeat the above experiment for 4 volt peak to peak and observe output and input.
2. Repeat the above experiment for different value of capacitor and observe output and
input.
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[Space for answers]
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XX  References / Suggestions for further Reading

1. http://www.expertsmind.com/learning/combination-clipper-assignment-help-
7342873667 .aspx

2. https://www.youtube.com/watch?v=Mvmfqg28ZnY
3. https://www.youtube.com/watch?v=VMquoQBbjFQ

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

L=

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Practical No. 18: Build Negative Clamper on Breadboard and
Test The Performances.

Practical Significance

A clamper is an electronic circuit that fixes either the positive or the negative peak
excursions of a signal to a defined value by shifting its DC value. The clamper does not
restrict the peak-to-peak excursion of the signal, it moves the whole signal up or down
so as to place the peaks at the reference level.

A clamping circuit (also known as a clamper) will bind the upper or lower extreme of a
waveform to a fixed DC voltage level. These circuits are also known as DC voltage
restorers.

Clampers can be constructed in both positive and negative polarities. Clamper
essentially adds DC level to the AC signal. Clampers are commonly used in analog TV
receivers.

Clamper circuits are categorized by their operation as negative or positive clamper.

A negative clamper is the opposite of positive clamper, It outputs a purely negative
waveform from an input signal. A bias voltage between the diode and ground offsets
the output voltage by that amount.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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: ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use CRO to observe input output waveforms.
4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome

Test performance of negative clamper on breadboard:
1. Observe output Waveform on CRO.

2. Use of DMM to measure the output voltage.

Relevant Affective domain related Outcome(s)
Handle components and equipment carefully.
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VII. Minimum Theoretical Background

The negative clamper is made up of a voltage source V, capacitor C, diode D, and
load resistor Ras shown in figure 1. In this the diode is connected in parallel with the
output load

In negative unbiased clamper, in the positive cycle of the input AC signal, the diode is
forward biased and conducts, charging the capacitor to the peak positive value of V.
During the negative cycle, the diode is reverse biased and thus does not conduct.

Vour = VIN - Vinpeak-

VIII. Practical Circuit diagram:

M EE Y

Figure 1: Negative Clamper

VII Resources required

S. Instrument Specification Quantity Remarks
No. | /Components
Digital Digital Multimeter: 3 1/2 digit | 1 1. Digital Multimeter
Multimeter display. with diode testing
1 e .
facilities will be
preferred
DC Variable DC power supply O- 2
5 Regulated 30V, 2 A, SC protection,
power supply | display  for voltage and
current.
3 Function 1MHz Multi signal output 1
generator
4 | Bread board 5.5CM X 17CM 1
5 Diode IN4007 (or 1
any other equivalent diode)
6 | Resistor 1KQ(0.5watts/0.25watts) 1
7 Connecting Single strand Teflon coating | As per
wires 0.6mm diameter requirement

VIII Procedure
1. Connect the circuit as shown in Figure 1.
2. Switch ON the power supply.
3. Apply 4V peak to peak sine wave from function generator to the input of negative
clamper circuit.
4. Connect the CRO at output of negative clamper circuit.
5. Observe the output waveform on CRO and measure the output Voltage.
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IX Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.

X Resources used (with major specifications)

Instrument /Components | Specification Quantity

ra%

DB WIN—e

XI Actual procedure followed

XII Precautions followed

XIITI Observations and Calculations:
Table 1

S.No. Vin (volts) Vout (VOIts) Output Waveform Comment

1

Calculations: Not applicable

XIV Results

XV  Interpretation of results

XVI Conclusions

XVII Practical related Questions
Repeat the above experiment for input voltage 6 volt peak to peak and 2volt peak to peak.
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[Space for answers]
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XVIII References / Suggestions for further Reading

Nk W=

XIX Assessment Scheme

https://www.youtube.com/watch?v=_vKeaPHXFOU
https://www.youtube.com/watch?v=7U8NzRAvy-I
https://www.youtube.com/watch?v=UqJ258EPTkI
https://www.youtube.com/watch?v=Coy-WRCfems

. http://www.mouser.com/ds/2/149/1N4007-888322.pdf

Process related with Weightage (Criteria considered:60%)

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

e

Marks Obtained

Dated signature of
Teacher

Process
Related(15)

Product
Related(10)

Total
(25)
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1N4001 - 1N4007
General-Purpose Rectifiers

Features
= Low Forward Voltage Drop
= High Surge Current Capability

DOo-41

AL ELARD DR TES A0

Ordering Information

Part Number Top Mark Package Packing Method
14001 1M4001 DO-204AL (DO-41) Tape and Riesd
14002 14002 DO-204AL (DO-41) Tape and Resl
14003 1M40032 DO-204AL (DO-41) Tape and Re=l
1M4004 14004 DO-204AL (DO-41) Tape and Re=l
1M4005 1M4005 DO-204AL (DO-41) Tape and Riesl
14006 1M4005 DO-204AL (DO-41) Tape and Riesl
14007 14007 DO-204AL (DO-41) Tape and Riesd

Absolute Maximum Ratings

Stresses excesding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble abowe the recommended operating conditions and stressing the parts to these kevels is not recommended. In addi-
tion, extended exposure o stresses above the recommended operating conditions may affect device reliability. The
absolute maximem ratings are stress ratings only. Values are at T, = 25°C unless otherwise noted.

Value
Symbaol Farameter AN [ AN [ AN [ AN [ 1N [ AN [ 1N | Unit
AD01 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007
Voru |Peak Repetitve Reverse Voltage 50 100 | 200 | 400 | 400 | BO0 | 1000
leymy | Awerage Rectified Forward Cument 10
375 " Lead Length at T, = 75°C :
| M- Mon-Repetitive Peak Forward Surge Curent a0 A
B.2 ms Single Half-Sine-Wave
12t Rating for Fusing (t < 8.3 ms) aT Afsec
Targ |Storage Temperature Range -B5to #175 t
T, Operating Junction Temperature -55to #1759 “C
Thermal Characteristics
Values are at Ty, = 25°C unless otherwise nobed.
Symbaol Parameter Value Unmit
Po Power Dissipation a0 W
Raja Thermal Resistance, Jumchon-to-Ambent 50 "G
Electrical Characteristics
Values are at Ty, = 25°C unless otherwise nobed.
Symbaol Parameter Conditions Value Unit
V= Forward Violtage l==10A 1.1 v
Maximum Full Load Reverse Cument, Jp——
ler = Ta =75°C 30 pA
Ta =25°C 50
I Reverse Current at Rated Vg Lt A
Ta =100°C 50
Gy Total Capacitance Ve =40V, f=1.0MHz 15 pF
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Practical No. 19 and 20: Identify the Terminals of the PNP and NPN
Using CRO and Multimeter. (PART-I and II)

Practical Significance

In industry, transistor has wide range of applications. Transistors are semiconductor
devices used for applications like amplification of voltages, current and are also used in
oscillator circuits and switches. In digital circuits they are used as switches. It is used in
electronic equipment, computers, televisions, mobile phones, audio amplifiers,
industrial control, and radio transmitters.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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 :‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Testing of transistor
2. Identifications of terminals of BJT

Relevant Course Outcomes
Use BJT in electronics circuits.

Practical Outcome

Identify the terminals of the PNP and NPN transistor using Digital Multimeter and CRO
Measure the resistance between base and emitter.

Measure the resistance between base and collector.

Measure the resistance between emitter and collector.

Operate CRO in component testing mode.

S

Practical SKkills

1. Identify type of transistor.

2. Test Different terminals of transistor.
3. Measurement Skills.

Relevant Affective domain related Outcomes
1. Handle components and equipment carefully.
2. Select instruments of required range.

Minimum Theoretical Background
A transistor has two PN junctions (a combination of two diodes connected back to

back), one junction is forward biased and the other is reverse biased. The forward
biased junction has a low resistance path whereas a reverse biased junction has a high
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resistance path. The weak signal is introduced in the low resistance circuit and output is
taken from the high resistance circuit. Transistor has two junctions and 3 terminals,
made of three layers of N and P type materials. The three regions are emitter, base and
collector. There are 2 types of BJT (i) PNP and (ii) NPN.

An NPN transistor is composed of two N-type semiconductors separated by a thin
section of P type .However, a PNP transistor is formed by two P-sections separated by
a thin section of N-type as shown in Figure 1.

-
b

Figure 1: NPN,PNP Transistor construction and symbol

'UZIZ'U Z'HI'UZ
SRR
| R
TZ7 202

Identifying Transistor Terminals:

The transistors are available with various packages in the market. Consider about the
TO-92 package. Keep the transistor such that the flat surface is facing towards you as
shown in the below figure:

Co (3)
(2)

Eo (1)

Figure 2: TO-92 package of transistor and its terminals
Now starting from left, mark like 1, 2 and 3. They are respectively

1. Emitter (E)
2. Base (B)
3. Collector(C)
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TO18 TO92A TO92B TO92C

TO39 Views are from below with
the leads towards reader

B C E
TOZ218 TO3
_ TO220 C is the metal case itself.

Figure 3: Emitter, base and collector leads for some case styles.

Both NPN and PNP transistor looks similar in physical appearance. We cannot
differentiate by seeing them. We need a multimeter or CRO to identify the type of BJT.

Remember the following points:

1.

The transistor internally has two diodes (NPN = N - P - N = NP Junction + PN Junction
and PNP = P - N - P = PN Junction + NP Junction) i.e, Emitter to base is one PN
junction ( diode) and Base to collector another PN junction (diode).

In the diode mode, the multimeter will show the voltage when we connect the positive
probe of the multimeter to the anode of the diode and negative probe to the cathode.

If the multimeter positive probe is connected to the cathode of the diode and the
negative probe to the anode, then it will not give any voltage (showing zero).

Steps to identify the PNP type transistor using DMM:

1.

Keep the DMM in the resistance mode.

Keep the positive probe to the pin-1 (Emitter) of the transistor and connect the negative
probe to the center pin (Base). You will see some resistance in the DMM.

Similarly connect the negative probe to the center pin (Base) with respect to the pin-3
(collector). You will see some resistance in the DMM.

It will ensure that it is a PNP transistor. The logic behind this is, in PNP transistor
Emitter (E) - P type material - Equivalent to anodeof the diode
Base (B) - N type material - Equivalent to cathode of the diode
Collector(C) - P type material - Equivalent to anode of the diode

If the multimeter positive probe is connected to anode and negative probe is connected
to cathode, then it will show resistance. If the connections are interchanged it will not
show any value.

Steps to identify the PNP type transistor using CRO

1.

By operating CRO in component testing mode.

2. Keep the knob on xy mode of CRO and observe the patterns on CRO screen.
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If the pattern is as given in text box
The transistor terminals are in
If the pattern is as given in text box

The transistor terminals are in

IX Circuit diagram

v

forward bias(low resistance).

reverse bias (high resistance)

Figure 4: PNP transistor meter check: (a) forward B-E, B-C, resistance is low;
(b) Reverse B-E, B-C, resistance is oo.

X Resources required
;’0. }git;:;::ﬁ:; ts Specification Quantity Remarks
1. Digital 3 1/2 digit display, 9999 1
Multimeter counts digital multimeter
measures: Vac, Vdc
(1000V max), Adc, Aac
(10 amp max), Resistance
(0-100 M)
2. CRO 20 MHz with component 1
testing facility
3. Transistors Small Signal Transistor | 1 of each
(TO-92 Package) type
BC547(NPN)
BC557(PNP)
4, Transistors Power Transistors 1 of each
2N2955(NPN) type
2N3055(PNP)
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XI Procedure
Using Multimeter

1. Set the multimeter to its ohms range.

2. Measured the resistance between base and emitter.

3. Measured the resistance between base and collector.

4. Measured the resistance between emitter and collector.

5. Verify the above steps with following chart.
‘Between Transistor Terminals HPNP HNPN ‘
‘COHCCtOI’ HEmltter HRHIGH HRHIGH ‘
‘Collector HBase HRLOW HRHIGH ‘
‘Emitter HCollector HRHIGH HRHIGH ‘
‘Emitter HBase HRLOW HRHIGH ‘
‘Base HCollector HRHIGH HRLOW ‘
‘Base HEmitter HRHIGH HRLOW ‘

XII  Precautions
Select proper range in Digital Multimeter.

XIII Resources used (with major specifications)

S. No. | Instrument /Components Specification Quantity

—

XIV Actual procedure followed

XV Precautions followed

XVI Observations and Calculations:
o Testing of PNP terminal resistance using Multimeter
1. Resistance between emitter and base Rpg = .

2. Resistance between Collector and base Reg= oo
3. Resistance between Collector and Emitter Reg— ..
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e Testing of NPN terminal resistance using Multimeter
1. Resistance between emitter and base Rpg =
2. Resistance between Collector and base Reg= oo

3. Resistance between Collector and Emitter Reg- ...

e For PNP following pattern is observed on CRO between base and emitter:

e For PNP following pattern is observed on CRO between base and collector:

e For NPN following pattern is observed on CRO between base and emitter:

e For NPN following pattern is observed on CRO between base and collector:

Calculations: NA
XVI. Results

e From the values of RggRcp andRcg on DMM  the transistor is identified as ...............
e From CRO pattern the transistor is identified as ...............
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XVIII. Conclusions

XIX. Practical related Questions
List the specification of transistor.

[Space for answers]
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XX. References / Suggestions for further Reading
http://www.electricalbasicprojects.com/how-to-identify-npn-and-pnp-transistor-

1.
2.

3.

4.
5.
6

using-multimeter/

http://www.nptel.ac.in/courses/117107095/lecturers/lecture _10/lecture10_pagel.ht

m

https://www.allaboutcircuits.com/textbook/semiconductors/chpt-4/meter-check-

transistor-bjt/

https://www.youtube.com/watch?v=0jdNj11UJFE
https://www.youtube.com/watch?v=X7BT73KIHPk
https://www.youtube.com/watch?v=WmlgusHZyPc

XXI. Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Name of student Team Members

Marks Obtained

Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Practical No. 21: Find Specifications of a Given Transistor
Using Data Sheets.

Practical Significance:

In industries as well as in domestic appliances transistor is used in amplifier circuits,
oscillator circuits and in DC Power Supplies. For these applications transistor selection
plays vital role. In this practical students will find specifications of the given transistor
to understand transistor selection with respect to change in applications.

Relevant Program QOutcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications engineering
problems.
e Engineering tools: Apply relevant Electronics and Telecommunications
technologies and tools with an understanding of the limitations.

Competency and Skills
This practical is expected to develop the following skills for the industry-identified

competency ‘Maintain electronic circuits comprising of discrete electronic
components.’

v

\%

1. Component selection skills.

2. Specification reading skills.

3. Use Data Book to find compatible /equivalent transistor.

4. Use specifications to calculate biasing circuit components values.

Relevant Course Outcomes
e Use BJT in electronics circuits

Practical Outcome

Find specifications of a given transistor using data sheets to:

VI

VII

1. Select transistor for particular application.

2. Determine equivalent transistor.

3. Calculate biasing circuit components value.

4. Handle and interpret data book specification carefully

Relevant Affective domain related Outcomes
e Handle and interpret data book specification carefully.

Minimum Theoretical Background

A BJT is a most commonly used semiconductor device, and which has variety
of applications. It is suitable for amplifier circuits, oscillator circuits and in DC
regulated power supplies. Transistor selection depends on its specification and
application. Transistor requires biasing circuit. Rating of biasing circuit components are
calculated using specification of transistor.
Data sheet consists of transistor package diagram to know lead position, absolute
maximum rating, thermal data, electrical characteristics and mechanical data. Data sheet
also provide compatible transistor part numbers.
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VIII Practical Circuit Diagram :
a. Sample

pNp |E C NPN

& s B

@«
‘Q | C E

Figure 1: Transistors and its symbol
b. Actual Circuit used in laboratory

2

c. Actual Experimental Set up used in laboratory

IX Resources required
S. Instrument Specification Quantity | Remarks
No. | /Components
1. | Transistor 2N2222. 1No. each
2N3055
SL100
BC147

(or any other equivalent
transistor )

2. | Data book Transistor  data  book | 1 No. Datasheets may be referred
Tower’s International using web site

transistor selection data
book ( or any other
equivalent data book)
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X Precautions
Hold the transistor in proper position so that its leads will not break.

XI Procedure

Read out given transistor number on its casing.

Find out this number in data book.

Record the transistor package terminals.

Record absolute maximum rating of transistor.

Record the electrical characteristics.

Record thermal data.

Calculate the rating of required collector resistor, Base resistors for biasing circuit.
Repeat the procedure for another transistor.

R

XII  Resources used (with major specifications)

S. No. Data book /Components Specification Quantity

hal Pl et fen

XIII Actual procedure followed

XV Observations and Calculations:

Table 1: Absolute maximum rating of BJT1 ( )
S.No. Specifications Value
1
2
3
4
5
6

Calculations:

Calculate required collector resistance
Rc = Vce/Iemax)

Calculate Base resistance
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RBi1=
RB2=

O e)

XVI Results

1. BJT 1isa NPN/PNP Si/ Ge transistor

2. For BJT1 Collector resistors = ......................
3. For BJT 1 RB] PP

4. For BJT 1 RB2 SRR

XVlIlInterpretation of results

XIX Practical related Questions
1.Repeat the above experiment for BJT 2.
2. Identify the legs of given transistor

[Space for answers]
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XX  References / Suggestions for further Reading
e http://www.onsemi.com/pub/Collateral/P2N2222 A-D.PDF

e http://www.alldatasheet.com/view_datasheet.jsp?Searchword=BC147

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

b=

Marks Obtained

Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) (25)
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VI

VII

Practical No. 22: Test the Performance of BJT Operated In CE Mode

Practical Significance
A BJT is commonly used as an amplifier. Common Emitter (CE) mode is the universal

mode of operation for a BJT. All types of amplifications can be performed using CE
mode with suitable biasing. Common-emitter amplifiers are also used in radio
frequency circuits.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
o Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications engineering
problems.
o 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:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Component mounting skills.

3. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
e Use BJT in Electronic circuits.

Practical Outcome

1. Identify terminals of given transistor.

2. Measure input and output currents and voltages.
3. Sketch graph for voltage versus current.

4. Calculate current amplification factor .

Relevant Affective domain related Outcome(s)
Handle components and equipment carefully

Minimum Theoretical Background

CE is the most frequently used configuration in practical amplifier circuits, since it
provides good voltage, current, and power gain. The input is applied across the base-
emitter circuit and the output is taken from the collector-emitter circuit, making the
emitter "common" to both input and output. CE configuration provides a phase reversal
between input and output signals.
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VIII Circuit Diagram

Vee ;7‘
(0-20%) <

I
RB + /E_\._ =)
AP (A
100KQ
(0-200)a
+ +

VEE -
LA

I [
— + RC
i
1 .0kChkm
o (0-200m4)
—
=
&)
jwal
E

+

v ) Ve
C:)_ (0-20V) ;7‘ Vee
M _ (0-30%)

Actual Experimental Set up used in laboratory

Figure 1: Circuit diagram of BJT in CE mode
Actual Circuit used in laboratory

IX Resources required
S. Instrument Specification Quantity Remarks
No. | /Components
1. | Digital Digital Multimeter : 3 1/2 2 1. Digital Multimeter

Multimeter

digit display.

with transistor testing
facilities will be
preferred.

2. In place of Digital
Multimeter, Voltmeter
and ammeter can be
used.
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S. Instrument Specification Quantity Remarks
No. | /Components
2. | DC Regulated | Variable DC power supply | 1
power supply | 0- 30V, 2A, SC protection,
display for voltage and
current.
3. | Voltmeter (0-20 V), (0-2 V),
4. | Ammeter (0-200 mA, (0-200 puA)
5. | Transistor BC107 or any other
equivalent
6. | Resistor 1KQ(0.5watts/0.25watts) 1
7. | Bread board 5.5CM X 17CM 1
8. | Connecting Single strand Teflon | As per
wires coating 0.6mm requirement
X Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the transistor beyond
its rated voltage. This may lead to damaging of the transistor.
3. Connect voltmeter and ammeter in correct polarities as shown in the circuit
diagram.
XI. Procedure
Part1

Input characteristics:

1. Connect the circuit as shown in Figure 1.

2. Set Vg at constant voltage (2V) by varying Vcc,
3. Vary the input voltage Vpg in steps of 0.1V from OV up to 1V and record the

corresponding value of Iy in observation table.
4. Repeat the above steps 2 and 3 by keeping Vcgat 5V, and 10V.
5. Sketch the characteristics from the recorded readings.
6. At suitable operating point calculate input resistance (R;).

Part 11

Output characteristics:

1. Connect the circuit as shown in Figure 1.

2. Set Iz constant at 10uA by varying Vgg.

3. Vary the output voltage V¢ in steps of 1V from OV upto 10V and record the
corresponding value of Vg and Ic in observation table.

4. Repeat the above steps 2 and 3by keeping Iz at 20pA and 30uA.

he

Sketch the characteristics from the recorded readings.

6. At suitable operating point calculate output resistance (Ro).
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XI Resources used (with major specifications)

S. No. | Instrument /Components Specification Quantity

Sl Pl el Il b

XII  Actual procedure followed

XIII Precautions followed

XIV Observations and Calculations

Table 1: Input Characteristics

S.No.
V=2V V=5V Vce=10V

Ve (V) Is(nA) Vie (V) Is(nA) Ve (V) Is(nA)

10.
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Table 2: Output Characteristics

S.No. I5=10pA I5=20pA I5=30pA

Vee(V) Ic(mA) Vee(V) Ic(mA) Vee(V) Ic(mA)

10.

Calculations(from graph)

1. Input resistance Ri:

2. Output resistance R,

3. Current amplification factor B:

XV  Results
1. Input resistance R; =Q
2. Output resistance R, =Q
3. Current amplification factor B =.............

XVI Interpretation of results

Maharashtra State Board of Technical Education 128




Basic Electronics (22216)

XVII Conclusions

XVIII Practical related Questions
Repeat the same experiment using PNP transistor.

[Space for answers]|
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XIX References / Suggestions for further Reading

1. https://www.electrical4u.com/transistor-characteristics/

2. http://nptel.ac.in/courses/117107095/11

XX Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

b=

Marks Obtained

Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)

Maharashtra State Board of Technical Education
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INPUT CHARACTERISTICS E
Scale ;
X-axis - g
Y-axis - E
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OUTPUT CHARACTERISTICS

Scale

X-axis -

Y-axis -
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Practical No. 23: Test the Performance of BJT Working On CB Mode

Practical Significance:

Transistor is a basic building block of modern electronic circuits. A transistor is
a semiconductor device used to amplify or switch electronic signals and electrical
power. In electronics, a common-base (also known as grounded-base) amplifier is one
of three basic single-stage bipolar junction transistor (BJT) amplifier topologies,
typically used as a voltage amplifier.

In this configuration the emitter terminal of the transistor serves as the input, the
collector as the output, and the base is connected to ground.

Relevant Program Outcomes (POs)

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

e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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:‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use DC Power supply to give different voltages.
4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
Use BJT in Electronic circuits.

Practical Outcome

Test input/output characteristics of NPN Transistor in CB Mode:

1. Identify terminals of given transistor.

2. Measure input / output currents / voltages.

3. Sketch graph for input and output characteristics.

4. lIdentify different regions of operation of transistor from the graph.
5. Calculate current amplification factor a.

Minimum Theoretical Background

Vess Vieaa

le
// o

Figure 1: Input Characteristics for CB
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Input Characteristics for CB configuration:

The curve given in figure 1 gives the relationship between input current (Ig) and
input voltage (Vgg) for constant output voltage (Vcg). By varying Vig for constant Vg
it may be noted that below knee voltage current is very small. Beyond knee voltage,
the Emitter current (Ig) increases with small increase in emitter to base voltage Vgg for
constant Vcg. As the collector to Base voltage is increased above 1V, the curve shifts
upwards.

Input characteristics may be used to determine the value of common base transistor
A.C. input resistance R;. It is the ratio of change in emitter to base voltage (AVgg) to
resulting change in emitter current (Ig) at a constant collector to base voltage (V¢g).

Ri: AVEB
Alg
E_ N |a— Betive Region
= le = 50mA
5- le = 40mA
O le = 30mA
S - I = 20mA
o
5 _ It = 10mA
© Sut SEf - Ie = OmA
o ] T “_2I° r_e;"'m —al iy | >

Collector Base Voltage Vce (Volt)
Figure 2: Output Characteristics for CB

Output Characteristics for CB configuration:

This curve gives the relationship between output current (I;) and output voltage (Vcg)
for a constant emitter current (Ig).

The output characteristics are divided into three regions:

Cut off region: Transistor act as OFF switch

Saturation Region: Transistor act as ON switch

Active Region: Transistor acts as amplifier.

Output characteristics may be used to determine the value of common base transistor
Output resistance R,. It is the ratio of change in collector to base voltage (AV¢p) to
resulting change in Collector current (Al¢) at a constant emitter current (Ig).

Ro- AVcp
Alc

VII  Circuit Diagram :

Ic

Rg c - + Re
1.0kChm : 1.0kChm
. (D-200mA)
_ +
Vee — VB *
0-307) .~ ' (0-207) Vec
+ - _ (0-30v)

Figure 3: Circuit diagram_ of BJT in CB mode
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Actual Circuit used in laboratory

Actual Experimental Set up used in laboratory

VIII Resources required

1\?(;. /(I:I:)SILI‘;;II:E;::S Specification Quantity Remarks
1. | Digital Digital Multimeter : 3 1/2 2 1. Digital Multimeter
Multimeter digit display. with transistor testing
facilities will be
preferred.

2. In place of Digital
Multimeter, Voltmeter
and ammeter can be
used.

2. | DC Regulated | Variable DC power supply | 1
power supply 0- 30V, 2A, SC protection,
display for voltage and

current.
3. | Voltmeter (0-20 V), (0-2 V), 1
4. | Ammeter (0-200mA, (0-200pA) |1
5. | Transistor BC107 or any other |1
equivalent
6. | Resistor 1KQ(0.5watts/0.25watts) 1
7. | Bread board 5.5CM X 17CM 1
8. | Connecting Single strand Teflon | As per
wires coating ( 0.6mm ) requirement
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IX Precautions
1. Care should be taken while handling terminals of components.

2. Select proper range of ammeter and voltmeter.
3. Connect wires tightly while building circuit.

X Procedure
Partl
Input characteristics:

1. Connect the circuit as shown in figure 3.
2. Keep output voltage Vcg = 0V by varying Vcc.
3. Vary Vgpin step of 0.1V from 0O to 1Vand note down the corresponding emitter

current Ig .
4. Repeat above procedure (step 3) for Vcg=4V.

Part 11
Output characteristics:

1. Connect the circuit as shown in figure 3.
2. Keep input current Iz = OmA by varying Vgg.
3. Vary V¢gin step of 1V from 1 to 10 V and note down the corresponding collector

current Ic .
4. Repeat above procedure (step 3) for [g= 10mA

XI. Resources used (with major specifications)

S. No.

APl el o e

XII. Actual procedure followed

XIII. Precautions followed
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XIV. Observations and Calculations:

Table 1: Input Characteristics

S. V=0V

Ve =4V

Veg (V) Ig(mA) Ves (V) | Ie(mA)

Table 2: Output Characteristics

S. I5(mA)=0

I(mA)=10

Vi (Volts) | Ic (mA) Ve (Volts) | Ic (mA)

Calculations (from graph)

1. Input resistance Ri:

2. Output resistance R,

3. Current amplification factor a:
XV. Results

1. Input resistance R; =

2. Output resistance R, =
3. Current amplification factor o =
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XVI. Interpretation of results

XVIII. Practical related Questions
1. Repeat the same experiment using PNP transistor.

[Space for Answers]
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XIX. References/ Suggestions for further Reading

1. https://www.electrical4u.com/transistor-characteristics/
2. http://nptel.ac.in/courses/117107095/11

XX Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

e

Marks Obtained

Dated signature of
Teacher

Process
Related(15)

Product
Related(10)

Total
(25)

Maharashtra State Board of Technical Education
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INPUT CHARACTERISTICS

Scale

X-axis -

Y-axis -
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OUTPUT CHARACTERISTICS

Scale

X-axis -

Y-axis -
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Practical No. 24 and 25:Test the Assembled BJT Voltage Divider

Bias Circuit For Given Input. (Part I and Part II)

Practical Significance:

Wherever there is need to reduce the voltage, voltage dividers are used. The voltage
divider bias configuration is considered the simplest method that gives a very stable and
predictable bias current. Voltage dividers are useful for setting the output voltage of
linear regulators, dividing down a higher voltage to the input range of an A/D inside a
microcontroller.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics engineering knowledge to solve broad-
based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Electronics engineering problem
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 ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use DC Power supply to give different voltages.
4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
e Use BJT in Electronic circuits.

Practical Outcome

Test BJT performance with voltage divider bias circuit:

VI

VII

1. Identify terminals of given transistor.
2. Measure input / output currents / voltages.
3. Calculate output voltage at given point.

Relevant Affective domain related Outcomes
e Handle equipment and component carefully.

Minimum Theoretical Background

The voltage divider configuration achieves the correct voltages by the use of
resistors in certain patterns. By selecting the proper resistor values, stable current levels
can be achieved that vary only little over temperature and with transistor properties
such as B.
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Transistors used in amplifier circuits must be biased with constant (direct) levels of
collector, base and emitter current and constant terminal voltages. The levels of I¢ and
Ve define the transistor dc operating point, or quiescent point. The circuit that provides
this state is known as a bias circuit. Ideally, the current and voltage levels in bias
circuits should remain absolutely constant. In practical circuits these quantities are
affected by the transistor current gain and by temperature changes. The best bias circuits
have the greatest stability; they hold the currents and voltages substantially constant
regardless of the transistor current gain and temperature variations.

VIII Practical Circuit Diagram :
a. Sample

lxy

Figure 1: Voltage divider biasing

b. Actual Circuit used in laboratory

c. Actual Experimental set up used in laboratory
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IX Resources required
S. Instrument Specification Quantity Remarks
No. | /Components
1. | Digital Digital Multimeter : 3 1/2 digit 2 1. Digital Multimeter
Multimeter display. with diode testing
facilities will be
preferred.
2. In place of Digital
Multimeter,
Voltmeter and
ammeter can be used.
2. | DC Variable DC power supply O- |1
Regulated 30V, 2A, SC protection, display
power supply | for voltage and current.
3. | Voltmeter 0-20 V 1
4. | Ammeter (0 -200 mA, 0-200 pA) 1
5. | Transistor BC107(or any other equivalent | 1
diode)
6. | Resistor Suitable as per voltage division 1
7. | Connecting Single strand Teflon coating | As per
wires 0.6mm requirement
8. | Breadboard 5.5CM X 17CM 1

X Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. While doing the experiment do not exceed the input voltage of the transistor beyond
its rated voltage. This may lead to damaging of the transistor.
3. Connect voltmeter and ammeter in correct polarities as shown in the circuit

diagram.
XI  Procedure
1. Connect the electrical circuit as in Figure 1.
2. Switch on the power supply.
3. Measure the voltage Vg and V¢ at emitter and collector terminal respectively.
4. Measure Vg means the difference between V¢ and V.
5. Calculate the collector current Ic=(Vcc-Ve)/Re.
6. Compare the measured values with the designed values.
XII Resources used (with major specifications)
S. No. | Instrument /Components Specification Quantity
1.
2.
3.
4.
5.

XIII Actual procedure followed
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XIV Precautions followed

XV Observations and Calculations:
Vce=Vc-VE

Ic=(Vce-Ve)/Re

Calculations:

XVI Results

XIX Practical related Questions
Change value of R1 and find change in voltages.

[Space for Answers]|
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XX References / Suggestions for further Reading
1. http://www.srmuniv.ac.in/downloads/biasing.pdfhttp://www.srmuniv.ac.in/downloa
ds/biasing.pdf
2. https://www.youtube.com/watch?v=9trNaY6C7bQ
3. https://www.youtube.com/watch?v=wGDi3zZhtqc
4. https://en.wikipedia.org/wiki/Voltage divider

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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
1.

2.
U
4

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Practical No. 26 and 27: Test the Performance of FET Drain
Characteristics, Transfer Characteristics And
Calculate Trans- Conductance. (Part I and II)

Practical Significance:

The field-effect transistor (FET) is a transistor that uses an electric field to control the
electrical behavior of the circuit. JFETs are known as unipolar transistors since they
involve single-carrier-type operation. Field effect transistors have a very high input
impedance at low frequencies. In this experiment students will plot Drain and Gate
/Transfer characteristics of JFET.

Relevant Program Outcomes (POs)

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

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

Competency and Skills
This practical is expected to develop the following skills for the industry-identified
competency ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use DC Power supply to give different voltages.
4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
e Interpret the working of unipolar devices in the electronic circuits.

Practical Outcome

Test the performance of the given JFET:

e Identify terminals of given JFET.

e Measure drain to source voltage Vpg, Gate to source voltage Vgs and drain current
Ip

e Plot Drain and Gate characteristics of JFET.

Relevant Affective domain related Outcomes
e Handle equipment and component carefully.

Minimum Theoretical Background

Junction Field Effect Transistors are a type of FETs (high input impedance devices)
which have three terminals namely Source (S), Gate (G) and Drain (D). These devices
are also called voltage controlled devices as the voltage applied at the gate terminal
determines the amount of current flowing in-between the drain and the source
terminals.

N-channel JFET

N-channel JFET has its major portion made of n-type semiconductor. The mutually-
opposite two faces of this bulk material form the source and the drain terminals. There
are two relatively-small p-regions embedded into this substrate which are internally
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joined together to form the gate terminal. Thus, here, the source and the drain terminals
are of n-type while the gate is of p-type.
P-channel JFET

P-channel JFET has its major portion made of p-type semiconductor. The mutually-
opposite two faces of this bulk material form the source and the drain terminals. There
are two relatively-small-regions embedded into this substrate which are internally
joined together to form the gate terminal. Thus, here, the source and the drain terminals
are of p-type while the gate is of n-type.

Drain Characteristics:

The curve is divided into following regions:

Ohmic Region: In this region drain current increases linearly with the increase in drain
to source voltage, obeying ohm’s law.

Curve AB: In this region drain current increases at the inverse square law rate with the
increase in drain to source voltage. It is because of fact that with increase in drain to
source voltage, drain current increases. This in turn increases reverse bias voltage
across gate to source junction. As a result width of depletion region increases reducing
effective width of channel.

Pinch off Region: This is also called saturation region. In this region drain current
remains almost constant and at its maximum value.

Breakdown Region: In this region drain current increases rapidly as the drain to source
voltage is also increased. It happens because of breakdown of gate to source junction
due to avalanche effect.

Gate Channel
16 i Junction
Pinch ofF or Active BewakDcran
I Parggsoony F."'
| 12 i Vo= Y
i =
E : V= eQ ¥
= B
= W a1V
L=
g 4 W =2V
a
Vg3V
\rlll'._q W vl'.l'!\-lrw

-3 Ld 16 ol Fe ]
Divain Sounce Voltage Vo In Volts —=

Figure 1: Drain characteristic

Gate/ Transfer Characteristics:
It gives relationship between drain current (Ip) and gate to source voltage for a constant
value of drain to source voltage (Vps)
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Ipss

Vps Constant T
IDS

4 -3 2 -1 0

-3 Y
. VGS

Figure 2: Transfer Characteristics

VIII Practical Circuit Diagram :
a. Sample

el

|||
5
_—
(]

|

5, S

N Channel JEFT P Channel JEFT

Figure 3: FET characteristic and its symbol

b. Actual Circuit used in laboratory

c. Actual Experimental set up used in laboratory
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IX Resources required

S. No. | Name of Resource Suggested Specification Quantity
1. Power Supply 0-30V 1 Amp 2No.
2. Voltmeter 0-20V 1 No.
3. Ammeter (0-50milliamps) 1 No.
(0-500pA)
4. JFET BFW10, BFWI15 or equivalent | 1 No.
JFET
5. Connecting wires / probes | Single strand 0.6mm Teflon | As per requirement
coating
6. Bread Board 5.5CM X 17CM 1
X Precautions

1. Care should be taken while handling terminals of components.

2. Select proper range & mode of ammeter and voltmeter.

3. Connect wires tightly while building circuit.

4. Show the connections to concerned teacher and then switch ON the power supply.

XI Procedure
Part1
Drain characteristics:
1. Connect the electrical circuit as shown in fig 3.
2. Fix gate to source voltage (Vgs) at OV.
3. Increase drain to source power supply and note down drain to source voltage (Vps)
and drain current (Ip).
4. Increase gate to source dc power supply so that voltmeter connected to gate and
source terminal show 1V.
5. Now repeat above procedure and note down drain to source voltage and drain
current by increasing drain power supply.
6. Take readings for 3 to 4 gate voltage values and tabulate it.
7. Plot a graph of Vpg verses Ip for various values of Vgs.

Part I
Transfer characteristics:

1. Connect the electrical circuit as shown in fig 3.

2. Set drain to source voltage to 1V, vary gate to source voltage in steps and note
down corresponding drain current (Ip).

3. Repeat the procedure for different set values of drain voltage and keep the record of
gate to source voltage and drain current.

4. Plot a graph of gate to source voltage verses drain current for different set values of
drain to source voltage.

5. A graph will be in second quadrant as gate to source voltage is negative.

XII Resources used (with major specifications)

S. No. Data book /Components Specification Quantity

bl Pl il el b
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XIII  Actual procedure followed

XV Observations and Calculations:

Table 1: Drain Characteristics

No. Vbs (V) ID(mA) Vbs (V) ID(I’HA) Vbs (V) ID(I’HA)

Table 2: Transfer Characteristics

VDS :OV VDS e \Y4 VDS e \Y4

No. VGS (V) ID(mA) VGS (V) ID(mA) VGS (V) ID(mA)

S. VDS =0V VDS I Y4 VDS =......V

Vags (V) Ip(mA) Vas (V) Ip(mA) Vags (V) Ip(mA)

Maharashtra State Board of Technical Education 154




Basic Electronics (22216)

Calculations:

Drain dynamic Resistance:

Alp
Mutual Conductance:

Gm= Al D
A Vs

Amplification Factor:

XVI Results
1. Drain dynamic Resistance=............................
2. Mutual Conductance (Gm)=..........................
3. Amplification Factor (W) =..........ccoeiviiiiiiinn.

XVII Interpretation of results

XIX Practical related Questions
1. Write the Part number and manufacturer of given JFET.
2. Write the steps to identify terminals of given JFET.

[Space for answer]
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XX  References / Suggestions for further Reading

a. http://www.electronics-tutorials.ws/transistor/tran_5.html
b. http://www.circuitstoday.com/characteristics-of-jfets

c. www.nptel.ac.in/courses/117107095/lecturers/lecture _36/lecture36 pagel.htm

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

e

Marks Obtained

Dated signature of
Teacher

Process Product
Related(15) | Related(10)

Total
(25)
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11

11T

v

VI

VII

Practical No. 28: Build and Test Zener Voltage Regulator for the given

Voltage.

Practical Significance:

The Zener diode is like a general-purpose PN junction diode. When biased in the
forward direction it behaves just like a normal PN junction diode, but when a reverse
voltage is applied to it, the voltage remains constant for a wide range of currents.

Zener Breakdown: There is a limit for the reverse biasing voltage. Reverse biasing
voltage can increase until the diode breakdown voltage reaches. This reverse biased
voltage is called Zener Breakdown voltage. At this stage, maximum current will flow
through the Zener diode.

The fact that the voltage across the diode in the breakdown region is almost constant
turns out to be an important application of the Zener diode as a voltage regulator

Relevant Program Outcomes (POs)

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

e Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Electronics 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 ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Component mounting skills.
3. Use DC Power supply to give different voltages.
4. Use Digital multimeter to measure the voltage and current.

Relevant Course Outcomes
Use relevant diode in different electronics circuits.

Practical Outcome
Test Zener voltage regulator for the given voltage.
1. Selection of Zener diode.
2. Determine load regulation and line regulation of a given Zener diode

Relevant Affective domain related Outcomes
Handle components and equipment carefully.

Minimum Theoretical Background

a) Line Regulation

In line regulation, series resistance and load resistance are fixed, only input voltage is
changing. Output voltage remains the same as long as the input voltage is maintained
above a minimum value.

Percentage of line regulation can be calculated by =
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AV 100

where Vj is the output voltage and Vi is the input voltage and AV, is the change in
output voltage for a particular change in input voltage AV.

b) Load Regulation

In this type of regulation, input voltage is fixed and the load resistance is varying.
Output voltage remains same, as long as the load resistance is maintained above a

minimum value.
Percentage of load regulation =

[ Vae— Ve

vH‘.‘.

where Vi is the no load resistor voltage (ie. remove the load resistance and measure
the voltage across the Zener Diode) and V g is the full load voltage.

VIII Practical Circuit Diagram :

Figure 1: ZenerDiode shunt regulator

N =

N

Figure 2: ZenerDiode and its symbol
Courtesy: (https://www.google.co.in/search?biw=998&bih=617&tbm=isch&sa=1&q=Zener+Diode)

b. Actual Circuit used in laboratory
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c. Actual Experimental set up used in laboratory

IX Resources required
S. Instrument . . .
No. | /Components Specification Quantity Remarks
1. | Digital Digital Multimeter : 3 1/2 2 No. 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred.

2. In place of Digital
Multimeter, DC Voltmeter
and DC ammeter can be
used.

2. | DC Regulated | Variable DC power supply | 1 No.
power supply | 0- 30V, 2A, SC protection,
display for voltage and

current.

3. | Voltmeter 0-20V 1 No.

4. | Ammeter (0-200 mA, 0 |2 No.
- 200 pA)

5. | Bread board 5.5CM X 17CM 1 No.

6. | Diode 1N4733 (or any other 1 No.
equivalent Zener diode)

7. | Variable Load 1 No.

Resistor
8. | Resistor 1KQ(0.5watts/0.25watts) | 1 No.
X Precautions

1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.

2. While doing the experiment do not exceed the input voltage of the diode beyond the
rated voltage of diode. This may lead to damaging of the diode.

3. Connect voltmeter and ammeter in correct polarities as shown in the circuit
diagram.

XI Procedure
A) Line Regulation:
1. Connect the circuit as in figure 1.
2. Keep load resistance fixed value; vary DC input voltage from 5V to 15V.
3. Record the output voltage as a load voltage with high line voltage ‘V g1’ and as
a load voltage with low line voltage V1’ in the observation table.
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B) Load Regulation:
1. Keep input voltage constant say 10V, vary load resistance value.
2. Record no load voltage ‘Vni’ for maximum load resistance value and full load
voltage ‘VgL’ for minimum load resistance value.
3. Calculate load regulation as per formula.
4. Sketch the graph for recorded readings.

XII  Resources used (with major specifications)

S. No. Equipments/Components Specification Quantity

bl Pl Il b

XIII Actual procedure followed

XV Observations and Calculations:

Table 1: Measurement of Vin and V:

S.No. Line Regulation Load Regulation
(Rrconstant) (Vinconstant)
I;=10(mA) Vin=10(V)
Input Output Load Output
voltage voltage current voltage
Vin(voLTS) | Vz(VOLTS) IL(mA) Vz(VOLTS)
1
2
3
4
5
6
7
8
9
10
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Calculations:

Percentage of line regulation=

Percentage of load regulation=

XVI Results

Load Resistance Output voltage Load current
Vz(VOLTS) IL(mA)

R;minimum

Rimaximum

XVII Interpretation of results

XIX Practical related Questions
Repeat the above experiment different Zener diode.

[Space for Answers]
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XX References / Suggestions for further Reading
https://www.youtube.com/watch?v=n5_6b6-j0r4
https://www.youtube.com/watch?v=jG2Y AtTWxv

1.
2.
3.

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

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

1.

2.
3.
4

Marks Obtained

Dated signature of
Teacher

Process
Related(15)

Product
Related(10)

Total
25)
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Practical No.29: Test the Performance of the Transistorized Series
Voltage Regulator.

I Practical Significance:

A voltage regulator is a device that maintains a constant voltage across a load
even if the load current requirement changes. Voltage regulator is a major building
block in power supplies. Voltage regulator circuit is built by using transistor which is
termed as transistorized voltage regulator.

A voltage regulator is designed to maintain a constant voltage level irrespective of load
variations or changes in input A.C voltage.

11 Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics engineering knowledge to solve broad-
based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Electronics engineering problems.
e Engineering tools: Apply relevant Electronics and Telecommunications
technologies and tools with an understanding of the limitations.

11T Competency and Practical Skills
This practical is expected to develop the following skills for the industry-
identified competency ¢‘Maintain electronic circuits comprising of discrete
electronic components.’
1. Circuit connections
2. Measurement Skills
3. Graph plotting skills
4. Analytical skills

v Relevant Course Outcomes
e Maintain DC regulated power supply.

\% Practical Outcome

Calculate load and line regulation of the given transistorized regulator.
1. Select instruments of required range.
2. Following safety measure.

VI Relevant Affective domain related Outcomes
e Handle components and equipment carefully.

VII  Minimum Theoretical Background
In series voltage regulator, BJT is placed in series with the load. The output
voltage remains constant even if the input voltage varies.

Voltage Regulation: The D.C. voltage available across the output terminals of a given
power supply depends upon load current. If the load current is increased by decreasing
load resistance, there will be greater voltage drop in the power supply and hence
smaller D.C. output voltage will be available. Reverse will happen if the load current
decreases. The variation of output voltage w.r.t. the amount of load current drawn from
the power supply is known as voltage regulation or Load regulation.
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Line Regulation: Line regulation is defined as the ratio of change in output voltage to
change in input voltage with load (Ry) constant.

Line Regulation: AVy¢ / A Vipat Ry constant

Load Regulation: Load regulation is defined as the ratio of change in output voltage
to change in load current with input (line) voltage constant.
% Load regulation = Vni-Vir o 1009
FL

Where
VL = D.C. output voltage at no- load
VL =D.C. output voltage at full- load

VIII Practical Circuit Diagram :
a. Sample

+ +
by T r Y r ¥
o O
R
3 %, !
V;‘n Ry Vau.r
=
T R
V. 2

Figure 1: Transistor Series Voltage Regulator

b. Actual Circuit used in laboratory
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c. Actual Experimental Set up used in laboratory

IX Resources Required
;’0. }git;l;::s:; ts Specification Quantity Remarks
1. | Digital 3 1/2 digit display, 9999 counts 2 Voltmeter- 0-25
Multimeter digital multimeter measures: Vac, Volt
Vdc( 1000V max), Adc, Aac(10 Ammeter -0-25mA
amp max), Resistance ( 0 - 100
MQ)
2. | Experimental | 5.5 CM X 17CM 1
Kit OR
Breadboard
3. | Patch cords Uitable rating
4. | Transistor BC548,SL100 2
5. | Zener Diode 1N4728A 1
6. | Load Resistor | S
7. | Resistor 1K 1
X Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. Connect voltmeter and ammeter in correct polarities
XI Procedure

1. Connect the electrical circuit as in Figure 1.

2. Switch on the power supply.

3. Connect the voltmeter at input and outputside.
4. For Line Regulation vary the input voltage Vin in step of 1 volt, keeping Ry Load
constant and record the input voltage Vin and output voltage Vout.
5. For Load Regulation keep the input voltage Vin constant (Vin>10V), vary the Ry, in
steps and record output voltage Vout.

6. Calculate line and load regulation for corresponding readings.
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XII  Resources used (with major specifications)

S. No. | Instrument /Components Specification Quantity

bl Pl Bt el fen

XIII Actual procedure followed

XV Observations and Calculations:

Table 1: Measurement of Line Regulation
( Ry Constant ,Vj, Variable )
S.No. Vin (V) Vour (V) Ry ()

Table 2: Measurement of Load Regulation
(Ry, Variable,V;, Constant )

S.No. Vout (V) Vin (V)

Ry (Q)
Ry No- load

Ry Full- load
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Calculations:

XVI Results
1. Line regulation= ......................
2. Loadregulation=......................

XVII Interpretation of results

XIX Practical related Questions
Repeat the above experiment with zener diode of 9volt.

[Space for Answers]
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XX References / Suggestions for further Reading

1. https://www.youtube.com/watch?v=hLHNufw5kMg
2. https://www.youtube.com/watch?v=DJY-Y8N5Hng
3. https://www.youtube.com/watch?v=R_QnlAEk7Go
4. https://www.youtube.com/watch?v=TzGk04QqJy0

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

PO

Marks Obtained

Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) (25)
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Practical No 30: Test the Performance of the Transistorized Shunt Voltage

11

111

v

\%

VI

VII

Regulator.

Practical Significance:

A voltage regulator is a device that maintains a constant voltage across a load even if
the load current requirement changes. Voltage regulator is a major building block in
power supplies. Voltage regulator circuit is built by using transistor which is termed as
transistorized voltage regulator.

A voltage regulator is designed to maintain a constant voltage level irrespective of load
variations or changes in input A.C voltage.

Relevant Program Outcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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:‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Circuit connections

2.Measurement Skills

3.Graph plotting skills

4.Analytical skills

Relevant Course Outcomes
Maintain DC regulated power supply.

Practical Outcome
Calculate load and line regulation of the given transistorized regulator.

1. Handle components and equipment carefully.
2. Select instruments of required range.
3. Following safety measure.

Relevant Affective domain related Outcomes
o Handle components and equipment carefully.

Minimum Theoretical Background
In shunt voltage regulator, BJT is placed in parallel with the load. The output voltage
remains constant even if the input voltage varies.

Voltage Regulation: The D.C. voltage available across the output terminals of a given
power supply depends upon load current. If the load current is increased by decreasing
load resistance, there will be greater voltage drop in the power supply and hence smaller
D.C. output voltage will be available. Reverse will happen if the load current decreases.
The variation of output voltage w.r.t. the amount of load current drawn from the power
supply is known as voltage regulation.
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Line Regulation: Line regulation is defined as the ratio of change in output voltage to
change in input voltage with load (R ) constant.

Line Regulation: AVu/A Vizat Ry constant

Load Regulation: Load regulation is defined as the ratio of change in output voltage to
change in load current with input (line) voltage constant.

% Load regulation = Vni-VeL ¢ 100%
VL
Vo= D.C. output voltage at no- load
VL= D.C. output voltage at full- load

VIII Practical Circuit Diagram:

Figure
1: .r - _R_ ———————————————— 1 , Shunt
+ 5 1 L =+
i : ‘m i - -
' 1
' +
: 2y Yic i
[ ] —_—
; Ig ‘
Viﬂ : == :I RL Vou
: VeEe :
: - 1
i 1
H 1
p.4 " ! ¥
—_ I 1
L}

Regulator
Actual Circuit used in laboratory
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Actual Experimental Set up used in laboratory

IX Resources required
S. Instrument Specification Quantity | Remarks
No. | /Components
1. | Digital Multimeter 3 1/2 digit display, 9999 2 Voltmeter- 0-25 Volt
counts digital multimeter Ammeter -0-25mA
measures: Vac,
Vdc(1000V max), Adc,
Aac(10 amp max),
Resistance ( 0 - 100 MQ)
2. | Experimental Kit OR 1
Breadboard
3. | Patch cords
4. | Transistor BC548,CL100 2
5. | Resistor 1KQ,18002. 2
6. | Zener Diode 1N4728A 1
X Precautions
1. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.
2. Connect voltmeter and ammeter in correct polarities.
XI Procedure
1. Connect the electrical circuit as in Figure 1.
2. Switch on the power supply.
3. Connect the voltmeter at input and output side.
4. For Line Regulation vary the input voltage Vin in step of 1 volt, keeping Ry Load
constant and record the input voltage Vin and output voltage Vout.
5. For Load Regulation keep the input voltage Vin constant (Vin>10V), vary the Ry
Load in steps and record output voltage Vout.
6. Calculate line and load regulation for corresponding readings.
XII  Resources used (with major specifications)
S. No. | Instrument /Components Specification Quantity
1.
2.
3.
4.
5.
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XIIT Actual procedure followed

XV  Observations and Calculations:

Table 1: Measurement of Line Regulation
( Ry Constant ,V;, Variable)

S.No. Vin (V) Vout (V) RL ()

Table 2: Measurement of L.oad Regulation
( Ry Variable, V;, Constant)

S.No. R. (@) Voue (V) Vin (V)
R: No- load

Ry, Full- load

Calculations:

XVI Results
1. Line regulation =  ...................... %
2. Load regulation= ...................... %
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XVII Interpretation of results

XIX Practical related Questions:
Note: Below given are few sample questions for reference. Teachers must design
more such questions so as to ensure the achievement of identified CO.
Repeat the above experiment with zener diode of 9volt

[Space for Answers]
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XX  References / Suggestions for further Reading

1. https://www.youtube.com/watch?v=hLHNufw5kMg

2. https://www.youtube.com/watch?v=DJY-Y8N5Hng

3. https://www.youtube.com/watch?v=R_QnlAEk7Go

4. https://www.youtube.com/watch?v=TzGk04QqJy0

XXI Assessment Scheme
Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 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

R
2
R
4.
Marks Obtained Dated signature of
Teacher

Process Product Total

Related(15) | Related(10) 25)

Maharashtra State Board of Technical Education

184



Basic Electronics (22216)

Scale

X-axis -

Y-axis -

Maharashtra State Board of Technical Education 185



Basic Electronics (22216)

Maharashtra State Board of Technical Education 186



Basic Electronics (22216)

Practical No. 31: Test The Various Blocks of Regulated DC Power Supply.

|

11

111

v

VI

VII

Practical Significance

AC power is generated and transmitted from power plants. But the integrated
circuits and electronic components used inside office automation equipment, factory
automation equipment, and other electronics appliances cannot be operated with the AC
voltage and they will be damaged by the high voltages. Stable DC voltage is required to
operate these integrated circuits and electronic components. The device that converts
commercial AC power to regulated DC power is called a regulated DC Power Supply.
A regulated power supply converts unregulated AC into a constant DC. With the help
of a rectifier it converts AC supply into DC. The output from the regulated power
supply may be constant or variable, but is always DC. (Direct Current). The testing of
regulated DC power supply is carried out to check whether the expected output is
obtained at the output stage, else this will conclude that there is fault at the particular
stage.

Relevant Program Outcomes (POs)

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

e Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based Electronics and Telecommunications 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: ‘Maintain electronic circuits comprising of discrete electronic
components.’

1. Component identification skills.

2. Use Digital multimeter to measure the voltage at output of each block.

3. Visual circuit inspection skill

Relevant Course OQutcome(s)
Maintain DC regulated power supply.

Practical Outcome

1. Component identification skills.

2. Use Digital multimeter to measure the voltages.
3. Tracing actual circuit as per diagram.

Relevant Affective domain related Outcome(s)
e Handle components and equipment carefully.
e Select instruments of required range.

Minimum Theoretical Background

Testing of regulated DC power supply is used to troubleshoot the power supply.
Testing is used to solve and eliminate the causes of fault. These faults cause voltage and
current instability. Which can have a significant impact on equipment. The aim of a DC
power supply is to provide the required level of DC power to the load using an AC
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supply at the input. The DC power supplies, consists of following major components
/circuits :

e Input transformer: The input transformer is a step down transformer of required
voltage and current rating.

e Rectifier: The rectifier converts AC to pulsating DC.

e Filter: It removes ripples.

e Voltage Regulator: It provides a constant output voltage irrespective of change in
line voltage and load current.

VIII Block diagram:
a. Sample

Fasinat
N Y 5

AN -
Y,

W \/& Toiit
=
O—
- T +
To AC line fﬂr:;: Rectifier Filter Regulator Vour | Load
O—
N Y
Foirt
L R ot

Figurel:Regulated power supply Block diagram

Courtesy: (http://www.circuitstoday.com/wp-content/uploads/2009/10/Regulated-Power-Suppley-Block-Digram.jpg)

b. Actual Circuit used in laboratory

Maharashtra State Board of Technical Education 188



Basic Electronics (22216)

c. Actual Experimental Set up used in laboratory

IX Resources required

;’0. }git;:;gs:; ts Specification Quantity Remarks
1. | Digital Digital Multimeter : 3 1/2 2 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred.
2. In place of Digital
Multimeter, Voltmeter and
ammeter can be used.
2. | CRO 25MHz Dual scope 1
DC regulated 2
3. | Power supply
Trainer Kit
4 | Electric Tester 1

X Precautions to be Followed
Before connecting the plug to the mains check, check the wires insulation.

XI Procedure

1.Use trainer kit of regulated DC power supply.

2. ON the AC supply.

3. Check and Sketch the nature of waveform using CRO:
at primary of the Transformer on CRO
at secondary of the Transformer on CRO
at output of rectifier.
at output of filter .

at output of regulator.

4. Draw all waveforms nature in the observation table.

5. Draw all waveforms nature on graph paper.
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XII  Resources Used
S. Name of Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details

1.

2.

3.

XIII Actual Procedure Followed

XV Observations and Calculations

Table 1: Output voltage and Output waveform.

S.No. Stage Output voltage (V) Output waveform

1 Primary of
Transformer

5 Secondary of
Transformer

3 Output of
Rectifier

4 Output of
Filter

5 Output of
Regulator

Calculations: Not Applicable

XVI

Results
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XVII Interpretation of results

XIX Practical related Questions
1. Measure the voltages at different stages given in observation table using DMM.

[Space for Answers]
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XX  References / Suggestions for further Reading
1. https://commons.wikimedia.org/wiki/File:Practical Regulated Power Supply Com
ponents.jpg#/media/File:Practical Regulated Power Supply Components.jpg
2. https://www.electrical4u.com/regulated-power-supply/
3. http://www.circuitstoday.com/regulated-power-supply

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
| Total (25 Marks) | 100 %

Names of Student Team Members

e

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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Scale

X-axis -

Y-axis -
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11

v

VI

VII

Practical No. 32: Find Out Faults at Different Stages of Regulated DC

Power Supply

Practical Significance

AC power is generated and transmitted from power plants. AC power generation
and transmission is easier and cheaper than DC supply transmission. But the integrated
circuits and electronic components used inside office automation equipment, factory
automation equipment, and other electronics appliances cannot be operated with the AC
voltage and they will be damaged by the high voltages. Stable DC voltages are required
to operate these integrated circuits and electronic components. The device that converts
commercial AC power to regulated DC power is called a regulated DC Power Supply.
A regulated power supply converts unregulated AC into a constant DC. With the help
of a rectifier it converts AC supply into DC. The output from the regulated power
supply may be constant or variable, but is always DC. (Direct Current). The testing of
regulated DC power supply is carried out to check whether the expected output is
obtained at the output stage, else this will conclude that there is fault at the particular
stage.

Relevant Program QOutcomes (POs)
e Discipline knowledge: Apply Electronics and Telecommunications engineering
knowledge to solve broad-based Electronics engineering related problems.
e Experiments and practice: Plan to perform experiments and practices to use
the results to solve broad-based Electronics and Telecommunications 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: ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Use Digital multimeter to measure the voltage at output of each block.
3. Fault finding skills .

Relevant Course Outcome(s)
e Maintain DC regulated power supply.

Practical Outcome

1. Component identification skills

2. Use Digital multimeter to measure the voltages.
3. Circuit troubleshooting skills

Relevant Affective domain related Outcome(s)
1.Handle components and equipment carefully.
2.Select instruments of required range.

Minimum Theoretical Background
Testing of regulated DC power supply is used to troubleshoot the power supply.

Testing is used to solve and eliminate the causes of fault. These faults cause voltage and
current instability. Which can have a significant impact on equipment. The aim of a DC
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power supply is to provide the required level of DC power to the load using an AC
supply at the input. The DC power supply consists of following major
components/circuits:

e Input transformer: The input transformer is a step down transformer.
e Rectifier: The rectifier converts AC to pulsating DC.
e Filter: It removes ripples.

e Voltage Regulator: It provides a constant output voltage irrespective ofchange in
line and load voltage.

VIII Block diagram:

a. Sample
o uinat
- T T T
Um\) i -
W \/& Toiit
=i
O
- +
To AC line :::;: Rectifier Filter Regulator Vour | Load
O
N Y
Foirt
L B - o

Figurel:Regulated power supply Block diagram
Courtesy: (http://www.circuitstoday.com/wp-content/uploads/2009/10/Regulated-Power-Suppley-Block-Digram.jpg)

)

b. Actual Circuit used in laboratory
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c. Actual Experimental Set up used in laboratory

IX Resources required
S. Instrument Specification Quantity Remarks
No. | /Components
1. | Digital Digital Multimeter : 3 1/2 2 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred.
2. In place of Digital
Multimeter, Voltmeter and
ammeter can be used.
2. | CRO 25MHz Dual scope 1
DC regulated 2
3. | Power supply
Trainer Kit

X Precautions to be Followed
Before connecting the plug to the mains, check the insulation of wires.

XI Procedure
1. Use trainer kit of regulated DC power supply.
2. ON the AC supply.
3. Create faults at different stages, compare the observed output voltage with the
expected output voltage at each stage and comment on the values.
XII  Resources Used
S. Name of Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details
1.
2.
3.
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XIII Actual Procedure Followed

XV Observations and Calculations

Table 1: Observe output voltage and fault..

S.No. Expected Observed Comment Related to
Create fault at Output Output Observed fault
Stage Voltage Voltage
(0%) (0%
1.
2.
3.
4.
5.

Calculations: Not Applicable
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XVIII Conclusions

XIX Practical related Questions
Measure the voltages at given different stages given in observation table using DMM.

[Space for Answers]
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XX  References / Suggestions for further Reading
1. https://commons.wikimedia.org/wiki/File:Practical Regulated Power Supply Com
ponents.jpg#/media/File:Practical Regulated Power Supply Components.jpg
2. https://www.electrical4u.com/regulated-power-supply/
3. http://www.circuitstoday.com/regulated-power-supply

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %
Names of Student Team Members

2

T

4.

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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11

11T
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Practical No. 33 and 34: Troubleshoot given DC Regulated
Power Supply (Part I And II).

Practical Significance

Troubleshooting of an electronic circuitis a process of having a special outlook on
components that comes out with remedies to repair it. The unexpected behavior
exhibited by the circuitis due to improper locating or soldering of components,
component damage due to aging, faults, overheat, and so on.

Relevant Program Outcomes (POs)

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

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

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: ‘Maintain electronic circuits comprising of discrete electronic
components.’
1. Component identification skills.
2. Use Digital multimeter to measure the voltage at output of each block.

Relevant Course Outcome(s)
e Maintain DC regulated power supply.

Practical Outcome
1. Component identification skills
2. Use Digital multimeter to measure the voltages.

Relevant Affective domain related Outcome(s)
1. Handle components and equipment carefully.
2. Select instruments of required range.

Minimum Theoretical Background

Troubleshooting is a form of problem solving, often applied to repair failed
products or processes on a machine or a system. It is a logical, systematic search for the
source of a problem in order to solve it, and make the product or process operational
again.

Troubleshooting approach consists of the following:

Step 1 -Physical Observation

(Locating different electronic components in different section)
Step 2 -Define Problem Area

Step 3 -Identify Possible Causes

Step 4 -Determine Most Probable Cause

Step5-Test and Repair.
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VIII Circuit diagram:
a. Sample

R1
22K /1w
AC IN g
D1

5A 56 OHM /W > R3
bridge
q §1OK Wout
H 1 Qi w p
ES
1000uF 2N3054
s0v t ca
A oo T a7our
+ ez 500mA 50v
T 1o0uFisov

Figurel: Regulated power supply

Note: This circuit is just a sample you can have any regulated power supply

C.

Actual Circuit used in laboratory

Actual Experimental Set up used in laboratory
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IX Resources required

;’0. }git;:;::s:; ts Specification Quantity Remarks
1. | Digital Digital Multimeter : 3 1/2 2 1. Digital Multimeter with
Multimeter digit display. diode testing facilities will
be preferred.
2. In place of Digital
Multimeter, Voltmeter and
ammeter can be used.
2. | CRO 25MHz Dual scope 1
DC regulated 2
3. | Power supply
Trainer Kit

X Precautions to be Followed
1. Before connecting the plug to the mains, check the wires are properly insulated.

XI Procedure

Follow the given flow chart for troubling shooting the given power supply.

1. Do the physical observations of different sections of the given power supply.
Draw the circuit diagram of the given power supply and mark test point as per the
flow chart.

3. Go on testing each section of given circuit from input side to output side and test
output.

4. Record the voltage and sketch waveforms at all check points in the table.

5. Compare the voltage value at given point with expected value, check waveform at
given point and then identify the fault in given supply.
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CHECEKFILTER ‘
COMPONENTS.

CHECE VOLTAGE AT OUTPUT
OFREGULATOR

y

ROUTPUT
OKOR NOT

Check the BEGULATOR
IC.ZENER DIODE

YES

Test is not OK
PEREFORM LOAD REGULATION POWERSUFPLY IS

TEST AND OESERVE FAULTY.
WAVEFORM ON CRO

POWER SUFFLY IS OK

Flow chart for trouble shooting of power supply
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XIIT Resources Used
S. Name of Broad Specifications Quantity | Remarks (If any)
No. | Resource Make Details

1.

2.

3.

XIII Actual Procedure Followed

XV

Calculations: Not Applicable

XVI

Observations and Calculations

Table 1: Observed waveforms.

S.No.

Test Points

Standard
value

Measured
value

Observed waveform

Results

Maharashtra State Board of Technical Education
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XVII Interpretation of results

XIX Practical related Questions

Repeat the experiment with different faults.

[Space for Answers]
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XX  References / Suggestions for further Reading
1. https://commons.wikimedia.org/wiki/File:Practical Regulated Power Supply Co
mponents.jpg#/media/File:Practical Regulated Power Supply Components.jpg
2. https://www.electrical4u.com/regulated-power-supply/
3. http://www.circuitstoday.com/regulated-power-supply

XXI Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using suitable instrument 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Interpretation of result 15 %
6 Conclusions 05 %
7 Practical related questions 15 %
8 Submitting the journal in time 05%
Total (25 Marks) 100 %
Names of Student Team Members

2

B

4.

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) 25)
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