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Basic Electronics (22225)

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

XVIII Practical related Questions

Note: Below given are few sample questions for reference. Teachers must
designmore such questionsso as to ensure the achievement of identified CO.

1. Sketch the given components and label them.
2. Write the range of the Multimeter used for measuring 10K resistor.
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XIX References / Suggestions for further Reading

S. No | Title of Book / Author Publication
Website

1 Laboratory Maheshwari, | New Age International Pvt. Ltd. New
Manual for L.K.; Anand, | Delhi, ISBN:9780852265543
introductory M.M.S.
electronics
experiments

2 Web 1.http://www.electricaltechnology.org
References 2.nptel.ac.in/courses/II TMADRAS/Basic_E

lectronics Lab/LECTURE2.pdf

XXI Assessment Scheme

Performance Indicators Weightage
Process related (15 Marks) 60%
1 | Handling of  components and 20%
instruments.
2 | Taking proper readings and comparing 20%
with theoretical values
3 | Working in team 20%
Product related (10 Marks) 40%
1 | Interpretation of result&Conclusions 20%
2 | Practical related questions 10%
3 | Completion and  submission of 10%
experiment in time
Total (25 Marks) 100%

Names of Student Team Members

Marks Obtained

Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) (25)
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Practical No.3: Test the Performance of the given PN Junction Diode.

Practical Significance

In industries as well as in domestic appliances PN Junction diode is used in
detector circuits, wave shaping circuits and in rectification 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 unidirectional behavior of
diode.

Relevant Program Qutcomes (POs)

PO2. Discipline knowledge: Apply Electronics engineering knowledge to solve
broad-based Computer Engineering related problems.

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

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

Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use simple electronic circuits of computer system’:
i. Connect circuits.
ii. Record Measurements.
iii.  Analyze Circuits.

Relevant Course Outcome(s)
Use of diodes in different applications.

Practical Outcome

Test the performance of the given PN junction diode:
e Calculate static resistance of a given diode.

e Calculate dynamic resistance of a given diode.

e Determine knee voltage of a given diode.

Relevant Affective domain related Outcome(s)
1. Handle components and equipment carefully.
ii. Work in Team.

iii. Aesthetically connecting the circuit.

Minimum Theoretical Background

A PN Junction Diode supports uni- directional current flow.

Forward bias

If +ve terminal of the input supply is connected to p-side (anode) and —ve terminal of
the input supply is connected to the n-side (cathode), the diode is said to be forward
biased. A depletion region is formed in a p-n diode due to the absence of charge
carriers. This region gives rise to a barrier potential called cut-in voltage or knee
voltage.

When the diode is forward biased, the height of the barrier potential at the junction is
lowered by an amount equal to given forward biasing voltage. Both the holes from p-
side and electrons from n-side cross the junction simultaneously and constitute a
forward current. The diode is considered as a short circuited switch.
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Reverse bias

If —ve terminal of the input supply is connected to p-side (anode) and +ve terminal of
the input supply is connected to n-side (cathode), then the diode is said to be Reverse
biased. The barrier potential here increases at the junction by an amount equal to
reverse biasing voltage. This increases the depletion region. A small current due to
minority carriers called reverse saturation current continues to flow in the diode. This
is negligible and hence the diode is approximated as an open circuited switch.

Static resistance: (Rg4c) of a PN junction diode is a ratio of forward voltage (VF) to the
forward current (Ir).

: . VE
Static forward resistance Ry, = I_
F
The ratio of reverse voltage Vr to reverse current Iy is the static reverse resistance.
VR

Static reverse resistance Ry = T
R
Dynamic resistance: (rac) of a PN junction diode is a ratio of small change in forward

voltage (AVF) to small change the forward current (AlF).

) ) AVE
Dynamic forward resistance r,c = ———
Al
The ratio of small change in reverse voltage (AVR) to small change the reverse current
(AIR).
) ) AVR
Dynamic reverse resistance ry, = ——
Alg

s —
T~

B

Figure 1: Diode and its symbol
Courtesy: (https://www.google.co.in/search?q=image+of++1n4007+diode&)

VIII  Practical Circuit diagram

i. Sample
Bt ~(A1
1N4007 (0-200mA)
(V)
+ NS -
Vs &3 -20
=1

Figure 2: Forward bias condition

Maharashtra State Board of Technical Education 20



Basic Electronics (22225)

1Kohm / 3.3Kohm

* (R
N
I1N4007 _200 u A
(V) © nA)

+ NS -

Vg 5 (0-20V)

(0-30V)
-
-

Figure 3: Reverse bias condition

(b) Actual Circuit used in laboratory

(c¢) Actual Experimental set up used in laboratory: NA

IX Resources Required

S.No. | Name of Resource Suggested Specification Quantity

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

2. DC Regulated power | Variable DC power supply 0- 30V, | 1 No.

supply 2A, SC protection, display for

voltage and current.

3. DC Voltmeter 0-20 V 1 No.

4, DC Ammeter (0-200mA, 0-200 pA) 1 No.

5. Bread board 1 No.

6. Diode IN4007 ( or any other equivalent | 1 No.
diode)

7. Resistor 1KQ/ 3.3 KQ(0.5watts/0.25watts) 1 No.

8. Connecting wires Single strand -

9. Any other

Maharashtra State Board of Technical Education
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X Precautions

XI

1.

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.

2. Connect voltmeter and ammeter in correct polarities as shown in the circuit diagram.
3. Do not switch ON the power supply unless the circuit connections are checked as per

the circuit diagram.

Procedure

Forward bias condition

1. Connect the components as shown in Figure 2.

2. Switch on the power supply.

3. Vary the supply voltage Vs such that the voltage across the silicon diode (V)
gradually changes from 0 to 0.6 V in steps of 0.1V and then in steps of 0.05 V from
0.6 to 0.76V. For each step (voltage across the diode) record the current flowing
through the diode (If)

4. Tabulate different forward currents for different forward voltages.

Reverse bias condition
1. Connect the silicon diode in reverse bias as shown in Figure 3.
2. Vary the supply voltage Vg such that the voltage across diode (Vr) changes in steps
of 1V from 0 to 10V. In each step note the current flowing through the diode (Ir).
3. Tabulate different reverse currents for different reverse voltages.

Graph

1. Take a cm graph sheet and divide it into 4 equal parts. Mark origin at the center of
the graph sheet.

2. Mark +ve X- axis as Vg and —ve X-axis as Vg . +ve Y-axis as Ir and —ve Y-axis as Ir

3. Mark the readings tabulated for forward bias condition in first quadrant and reverse
bias condition in third quadrant.

Calculate static resistance and dynamic resistance of the diode in forward and reverse
bias condition

XII Resources Used

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

1

2

3

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

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

Table 1: Measurement of Vi and Iy

S.No. Forward Voltage Forward
across the diode V, | Current through
(VOLTS) the diode I;ma)
1
2
3
4
5
6
7
8
9
10
11

Reverse bias condition
Table 2: Measurement of Vi and Iy

S.No. Reverse Voltage | Reverse Current
across the diode through the
V(VOLTS) diode I (nA)
1
2
3
4
5
6
7
8
9
10
11

Maharashtra State Board of Technical Education 23



Basic Electronics (22225)

Calculations :

From graph
Static forward resistance Static reverse resistance
VF VR
Roc=— Roc=—
Ip IR
Dynamic forward resistance Dynamic reverse resistance
AVE AVR
Tae=—"" £, = —=
ac Al ac AlR
XVI Results
1. Static forward resistance of given diode T
2. Dynamic forward resistance of given diode i iiieerrereececaanne
3. Static reverse resistance of given diode S e,
4. Dynamic reverse resistance of given diode TN
5. Knee Voltage of given diode S e,

XVII Interpretation of Results (Give meaning of the above obtained 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.

1. Repeat the above experiment for germanium diode and find its knee voltage.
2. Find out the voltage across silicon diode at knee voltage.
3. Find out the voltage across germanium diode at knee voltage.

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

S.No. | Title of Book Author Publication
/ Website
1 Applied S. Chand and Co., New Delhi 2008,ISBN 978-
Electronics | ~>5%8 | 8121927833
2 Principles of V K Mehta S. Chand and Co., Ram Nagar ,New Delhi-
Electronics o 110055,11™ Edition,2014.ISBN 978812192405
3 Web 1.https://www.youtube.com/watch?v=_vKeaPHXFOU
Reference 2.https://www.youtube.com/watch?v=7U8NzRAvy-I
3.https://www.youtube.com/watch?v=UqJ258EPTkI
4 https://www.youtube.com/watch?v=Coy-WRCfems
5.http://www.mouser.com/ds/2/149/1N4007-
888322.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%
1 | Calculate theoretical values of given component 10 %
2 | Interpretation of result 05 %
3 | Conclusions 05 %
4 | Practical related questions 15 %
5 | Completion and submission of experiment in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

Ll S

Marks Obtained

Dated signature of
Teacher

Product Total
Related(10) 25)

Process
Related(15)
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Practical No.4: Test the Performance of the given Zener Diode

Practical Significance

In industries, Zener diodes are widely used as voltage references and as shunt
regulators to regulate the voltage across small circuits, over voltage protection circuits
and switching applications. Zener diodes are used in Surge suppression circuitry for
device protection. Zener diodes are used in clipping and clamping circuits especially
peak clippers. The student will be able to plot the forward and reverse characteristics
of the Zener diode and measure the Zener voltage.

Relevant Program Outcomes (POs)

PO2. Discipline knowledge: Apply basic electronics engineering knowledge to solve
broad-based Computer engineering related problems.

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

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

Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency ‘Use simple electronic circuits of computer system’:
i.  Connect circuits.
ii.  Record Measurements.
iii.  Analyse Circuits.

Relevant Course Outcome(s)
e Use of diodes in different applications.

Practical Outcome
Test the performance of the given Zener diode.

Identification of components

e Mounting components on the circuit board

e Use DC Power supply to give different voltages

e Use Digital multimeter to measure the voltage and current

Relevant Affective domain related Outcome(s)
i. Handle components and equipment carefully.
ii. Work in Team.

Minimum Theoretical Background
Zener diode is a heavily doped silicon diode. It conducts in reverse biased

condition. These diodes operate at a precise value voltage called breakdown voltage.
A Zener diode when forward biased behaves like a PN junction diode. A Zener diode
when reverse biased can undergo avalanche breakdown or Zener breakdown.

Avalanche Breakdown
If both p-side and n-side of the diode are lightly doped, depletion region at the
junction widens. Application of a very large electric field at the junction increases the
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kinetic energy of the charged carriers which collides with the adjacent atoms and
generates charged carriers by breaking the bond; they in turn collide with other atoms
by creating new charge carriers. This process is cumulative which results in the

generation of large currents and is called “Avalanche breakdown”.

Zener Breakdown

If both p-side and n-side of the diode are heavily doped, depletion region at the
junction decreases, it leads to the development of strong electric field and application
of a very small voltage at the junction may rupture the covalent bonds. This generates
large numbers of charge carriers resulting in “Zener breakdown”.

Anode (+) r Cathode (-)

)

Figure 1: Zener Diode and its symbol

VIII Practical Circuit diagram:
(a) Sample

1N4735

+

(AN
b
(0-200mA)

1Kohm

|||—

Figure 2: Forward Bias Condition

1N4735

(A

¥

=
=
©-20V)

0309 =

+

(0-200mA)

1Kohm

=

Figure 3: Reverse Bias Condition
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(b)

Actual Circuit used in laboratory

©

Actual Experimental set up used in laboratory: NA

IX Resources required

S. No. Name of Resource Suggested Specification | Quantity
1. Digital Multimeter 3 1/2 digit display. 1 No.
DC Regulated power | Variable DC power supply 1 No.
supply 0- 30V, 2A, SC protection,
display for voltage and
current.
3. DC Voltmeter 0-20V 1 No.
4. DC Ammeter (0-200mA) 2 No.
5. Bread board 1 No.
6. Zener Diode IN4735 (or any other 1 No.
equivalent diode)
7. Resistor 1K€Q(0.5watts/0.25watts) 1 No.
8. Connecting wires Single strand -
9. Any other

X  Precautions
1. 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
2. Connect voltmeter and ammeter in correct polarities as shown in the circuit
diagram.
3. Do not switch ON the power supply unless the circuit connections are checked as
per the circuit diagram.
XI Procedure
Forward bias condition
1. Connect the electrical circuit as in Figure 2.
2. Switch ON the power supply.
3. Vary the supply voltage Vs such that the voltage across the Zener diode (V) varies
gradually from O to 0.6 V in steps of 0.1V and then in steps of 0.05 V from 0.6 to

Maharashtra State Board of Technical Education 30



Basic Electronics (22225)

0.76V. For each step (voltage across the diode) record the current flowing through
the diode (Ir)
4. Tabulate different forward currents for different forward voltages.

Reverse bias condition
1. Connect the Zener diode in reverse bias as shown in Figure 3.
2. Vary the supply voltage Vs such that the voltage across Zener diode (Vi) changes
in steps of 1V from 0 to 6V and in steps of 0.1 V till the breakdown voltage is
reached. In each step note the current flowing through the diode (Ir).
3. Tabulate different reverse currents for different reverse voltages.

Graph

1. Take a cm graph sheet and divide it into 4 equal parts. Mark origin at the center of
the graph sheet.

2. Mark +ve X- axis as Vy and —ve X-axis as Vg . +ve Y-axis as [g& —ve Y-axis as Ig.

3. Mark the readings tabulated for forward bias condition in first quadrant and reverse
bias condition in third quadrant.

Calculate static resistance and dynamic resistance of the diode in forward bias
condition.

XII Resources Used

S.

No.

Name of Resource | Broad Specifications

Make

Details

Quantity

Remarks
(If any)

1
2
3

XIII Actual Procedure Followed

1.

Connect the electrical circuit as per circuit used in laboratory.

Maharashtra State Board of Technical Education
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XV Observations and Calculations
Forward bias condition

Table 1: Measurement of Vyand Iy

S. Forward Voltage Forward
No. across the diode Current through
V(VOLTS) the diode I;ma)

1

2

3

4

5

6

7

8

9

10

11

Reverse bias condition

Table 2: Measurement of Vi and Iy

S. Reverse Voltage | Reverse Current
No. across the diode through the
Vr(VOLTS) diode I ma)
1
2
3
4
5
6
7
8
9
10
11
Calculations :
From graph :
Static forward resistance
VF
Rgc=—
Ip
Dynamic forward resistance
AV g
Tac ==
Al
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XVI Results
a. Zener breakdown voltage = ......................
b. Static forward resistance of Zener diode=  ......................
c. Dynamic forward resistance of Zener diode = .....................

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

XIX Practical related Questions
Note: Below given are few sample questions for reference. Teachers must _design
more such questionsso as to ensure the achievement of identified CO.

1. State the value of Zener voltage for the given Zener diode?
2. State the maximum value of reverse current for the given Zener diode?

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

S. No. Title of Book Author Publication
/WebSite
https://www.youtube.com/watch?v
1 Web References -- —iPT3UbCI

XXI Assessment Scheme

Performance Indicators Weightage
Process related (15 Marks) 60%
Handling of the components 10 %
Identification of component 20 %
Measuring value using suitable instrument 20 %
Working in team 10 %
Product related (10 Marks) 40%
Calculate theoretical values of given component 10 %
Interpretation of result 05 %
Conclusions 05 %
Practical related questions 15 %
Completion and submission of experiment in time 05%
Total (25 Marks) 100 %
Names of Student Team Members

Lo

2

T

4.

Marks Obtained Dated signature of
Teacher

Process Product Total
Related(15) | Related(10) (25)
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Practical No.5: Test the Performance of the Given Zener
Voltage Regulator

Practical Significance

In industries, it is required to provide regulated power supply to various circuits
and Integrated Circuits. Zener diode finds a wide application commercially and
industrially. The reverse characteristics of Zener diode exhibit a constant voltage
across the device and allow the current to increase through it without damage up to
certain level. Zener diodes have a primary application as a voltage regulator. Various
electronic equipments and circuits require regulated power supply which can be
provided by Zener regulator.

Relevant Program Outcomes (POs)

PO2. Discipline knowledge: Apply basic electronics engineering knowledge to solve
broad-based Computer engineering related problems.

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

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

Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency ‘Use simple electronic circuits of computer system’:

I Connect circuits.

II Record Measurements.

III Analyze Circuits.

Relevant Course Outcome(s)
Use of diodes in different applications.

Practical Outcome

Test the performance of the given Zener diode voltage regulator:
(1) Identification of components.

(i) Mounting components, connect inputs and measure outputs.
(iii) Vary the input voltage.

(iv) Use Digital multimeter to measure the voltage and current.

Relevant Affective domain related Outcome(s)
i. Careful handling of components and circuits.
ii. Visually aesthetic connections.

Minimum Theoretical Background

Zener diode is designed to operate in the breakdown region without damage by
changing the doping level. It is possible to construct Zener diode with required
breakdown voltage in reverse bias condition.

After breakdown, Zener diode acts as a constant voltage source i.e. if the applied
reverse voltage exceeds the Zener voltage, it keeps the voltage across the device
constant. Since it acts as a constant voltage regulator i.e. it keeps the output voltage
constant irrespective of changes in load current or changes in input voltage.
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VIII Practical Circuit diagram
i. Sample

e =
1K1Y

1M4735 DRE
L + vV

o)
Q’) {0-20)¥

(0-2001mA
.

1

Ip

4

—
2"
|lIII'|'

2

g

£

+
. [ 3..,:‘;;'

Figure 1: Load Regulation
Courtesy:https://www.google.co.in/search?q=zener+diode+as+voltage+regulator+experiment&sa=X&dcr=0

" _
K0 144735
. 33KN
. : +* v
V; ;__2‘ 0-2000mA | + G) 0
(080 7 ANIp (0-20)%
. i -
(0-200mud .Iz
4

Figure 2: Line Regulation
Courtesy:https://www.google.co.in/search?q=zener+diode+as+voltage+regulator+experiment&sa=X:

(b) Actual Circuit used in laboratory

(¢) Actual Experimental Set up used in laboratory: NA
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IX Resources Required

Sr. Name of Resource | Suggested Specification Quantity
No.

I | DC Regulated | Variable DC power supply 0-30V,2A | 1 No.

Power supply display for current & voltage

II | DC Ammeter 0-200 mA 02

II1 | Digital Multimeter | 3 % digit display 01

IV | Zener Diode IN 4735(or any other equivalent | 01

diode)

V | Resistor 1K, 3.3KQ 2 Nos.

VI | Potentiometer 10KQ 01

VII| Connecting Wires

X Precautions

1. Do not switch ON the power supply unless the circuit connection are checked as
per the circuit diagram.

2. See the data sheet to know the reverse breakdown voltage of the given diode before
starting the experiment.

3. Connect Voltmeters/Ammeters in correct polarities as shown in the circuit
diagram.

4. Switch OFF the power supply after taking reading.

XI Procedure
1. Connect the circuit as per the circuit diagram.
2. Switch ON the power supply.

Load Regulation :( Keep the Input voltage at 5V — 10V)

1. By changing the Load Resistance, Ry Measure the corresponding output
(Voltmeter) voltage.

2. Measure the current in the two ammeters to measure Zener current I; and Load
current Iy

Line Regulation:
1. Keep the Load resistance Ry constant. Vary the input supply Vs &note down the
corresponding output voltage.
Graph
Plot the graph of Load current I} (X-axis) Versus Load voltage Vo (Y-axis)
Plot a graph between Input voltage Vy(X-axis) Versus Output Voltage Vo (Y-axis)

XII Resources Used

S. Name of Resource Broad Specifications Quantity | Remarks
No. Make Details (If any)
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XIII Actual Procedure Followed (use blank sheet provided if space not sufficient)

NS kv

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

a. Load Regulation
Input Voltage Vg = ---------

Table: 1

Sr. No Iz(mA)

I, (mA)

Vo(VY)

Calculation: No Load Voltage Vni- Output voltage across Rywhen Load
current is minimum. Full load Voltage VgL - Output voltage across Rywhen

Load current is maximum.
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b. Line Regulation
Table: 2

Sr.No | Vg(V) I (mA) I, (mA)

Vo(V)

Calculations:

VL=V
i. Load Regulation=% X 100 (From Table: 1)

FL

AV,
ii. Line Regulation= #x 100 ( From Table: 2)
s

XVI Results

1. % Load Regulation= ...,
2. % Line Regulation=..........................o Ll

XVII Interpretation of Results (Give meaning of the above obtained 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.

1. Give the value of input voltage when Zener current starts increasing?

2. For what value of Load resistance the Load current is Minimum?
3. For what value of Load resistance the Load current is Maximum?

[Space for answers]
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