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XII  Resources used (with major specifications)

S. No. Instrument /Components Specification Quantity
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XIII Actual procedure followed

XV Observations and Calculations:

Table 1: Measurement of Vr and Iy
S.No. Vev) T:(mA)
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Table 2: Measurement of Vr and Ir
S.No. Vv) | RCN)
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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)
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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
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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

Maharashtra State Board of Technical Education
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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:
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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)
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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)

Maharashtra State Board of Technical Education 26
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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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