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Model Curriculum

Program Name | BSc in Physics Semester Vi e
Course Title Electronic Instrumentation & Sensors (Theory) F
Course Code: | PHYC16-T No. of Credits 04 4
Contact hours | 60 Hours Duration of SEA/Exam 2 hours T
Formative Assessment Marks | 40 Summative Assessment Marks 60

Course Pre-requisite(s):

Course Outcomes (COs): After the successful completion of the course, the student will be able to:

Identify different types of tests and measuring instruments used in practice and understand their
basic working principles.

Get hands on training in wiring a circuit, soldering, making a measurement using an electronic circuit
used in instrumentation.

Have an understanding of the basic electronic components viz., resistors, capacitors, inductors,
discrete and integrated circuits, colour codes, values and pin diagram, their practical use.
Understanding of the measurement of voltage, current, resistance value, identification of the
terminals of a transistor and ICs.

Identify and understand the different types of transducers and sensors used in robust and hand-helc
instruments.

Understand and give a mathematical treatment of the working of rectifiers, filter, data converter

and different types of transducers.

Connect the concepts learnt in the course to their practical use in daily life.

Develop basic hands-on skills in the usage of oscilloscopes, multimeters, rectifiers, amplifiers
oscillators and high voltage probes, generators and digital meters.

servicing of simple faults of domestic appliances: Iron box, immersion heater, fan, hot plate, batten
charger, emergency lamp and the like.

Contents 60 Hrs

| Power supply _
AC power and its characteristics, Single phase and three phase, Need for DC power supply and its

characteristics, line voltage and frequency, Rectifier bridge, Filters: Capacitor and inductor filers,
L-section and m-section filters, ripple factor, electronic voltage regulators, stabilization factor,

voltage regulation using ICs.

Basic electrical measuring instruments ‘ ‘

Cathode ray oscilloscope- Block diagram, basic principle, electron beam, CRT features, signal
display. Basic eleme
Basic DC voltmeter

N

(5 hours)

nts of digital storage oscilloscopes.
for measuring potential difference, Extending Voltmeter range, AC voltmeter

Page



"using rectifiers

' Basic DC ammeter, requirement of a shunt, Extending of ammeter ranges.
i (5 hours)
Topics for self-study:

| e » Ripple factor, Average AC input power and DC output

power, efficiency of a DC power supply. Multira:

Activities (3 hours)
1. Design and wire your own DC regulated

power supply. Power output: 5V, 10V, + 5 V.
Components required: A step down tr

: ansformer, semiconductor diodes (BY126/127),
Inductor, Capacitor, Zener diode or 3-pin voltage regulator or IC. Measure the ripple
factor and efficiency at each stage. Tabulate the result.

2. Extend the range of Mmeasurement of voltage of a voltmeter (analog or digital) using
external component and circuitry. Design your own circuit and report.
3. Measure the characteristics of the signal waveform using a CRO and function generator.
Tabulate the frequency and time period. Learn the function of Trigger input in an CRO.
4. Llearnto use a Storage Oscilloscope for measuring the characteristics of a repetitive input
signal. Convince yourself how signal averaging using Storage CRO improves S/N ratio.

Unit-1l: Wave form generators and Filters

Basic principle of standard AF signal generator: Fixed frequency and variable frequency, AF sine

and square wave generator, basic Wein-bridge network and oscillator configuration, Triangular
and saw tooth wave generators, circuitry and waveforms.

. (5 hours)
Passive and active filters. Fundamental theorem of filters, Proof of the theorem by considering a
symmetrical T-network. Types of filters, Circuitry and Cut-off frequency and frequency response of
Passive (RC) and Active (op-amp based) filters: Low pass, high pass and band pass.

(5 hours)
Activities (3 hours)

1. Measure the amplitude and frequency of the different waveforms and tabulate the results.
Required instruments: A 10 MHz oscilloscope, Function generators (sine wave and square wave),

2. Explore where signal filtering network is used in real life. Visit a nearby telephone exchan
and discuss with the Engineers and technicians. Prepare a report.

3. Explore op-amp which works from a single supply biasing voltage (+15V). Construct an
inverting/non-inverting amplifier powered by a single supply voltage instead of dual or
bipolar supply voltage.

4. Op-ampis alinear (analog) IC. Can it be used to function as logic gates? Explore, construct
and implement AND, OR NAND and NOF gate functions using op-amps.

ge

Verify the truth table. Hint: LM3900 op-amp may be used. The status of the output may be checked
by LED.

Unit-111: Data Conversion and display

Digital to Analog (D/A) and Analog to Digital (A/D) converters — A/D converter with pre-
amplification and filtering. D/A converter - Variable resistor network, Ladder type (R-2R) D/A

converter, Op-amp based D/A converter. (4 hours)

EDigital display systems and Indicators- Classification of displays, Light Emitting Diodes (LED) and

!]Liquid Crystal Display (LCD) - Structure and working. (3 hours)

. e - o
| d disadvantages of digital transmission over an
Dat ission systems — Advantages an . | o
t’anasr:\rizsiznrzlsl:iﬁse :mplitude modulation (PAM), Pulse time modulation (PTM) an
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modulation (PWM)- General principles. Principle of Phase Sensitive Detection (PSD). . hours) —~
Topic for self-study: Lock-in amplifier and its application, phase locked loop.
Acti:iti:ié?olr\glu;)ere modulation and demodulation technique is employed in .real life. Visit 3
" Radio broadcasting station. (Aakashavani or Private). Prepare a report on different Am and
2. E)r:/;;lsc:f:(;:z find out the difference between a standard op-amp and an instrumentation,
op-amp. Compare the two and prepare a report. —

g;;tnxgzr?;d:;f,ressagf tsfar:::jr:cers. Basic characteristics of an eIeFtricaI trasr:sd’ucer, factors
governing the selection of a transducer, Resistive transducer-.potentlom'eter, ran}:n gauge and
types (general description), Resistance thermometer-pbt'nu"“ resistance thermometer,
Thermistor. Inductive Transducer-general principles, Linear Varlab.le Differential Transduce?r
(LDVT)- principle and construction, Capacitive Transducer, Piezo-elf—:.ctr.lc transducer,‘ Photoelectric
transducer, Photovoltaic cell, photo diode and phototransistor — principle and working.
: ) (10 hours)

Activities (3 hours) .

1. Construct your own thermocouple for the measurement of temperature with copper and
constantan wires. Use the thermocouple and a Digital multimeter (DMM). Record the emf
(voltage induced) by maintaining one of the junctions at a constant temperature (say at 0°
C, melting ice) and another junction at variable temperature bath. Tabulate the voltages
induced and temperatures read out using standard chart (Chart can be downloaded from
the internet).

Observe a solar water heater. Some solar water heaters are fitted with an anode rod (alloy
of aluminium). Study why it is required. Describe the principle behind solar water heater.,

Pedagogy: Lecture/ PPT/ Videos/ Animations/ Role P

lays/ Think-Pair-Share/ Predict-Observe-Explair
Demonstration/ Concept mapping/ Case Studies exam

ples/ Tutorial/ Activity/ Flipped Classroom/ Jigsaw/ Fie

Formative Assessment for Theory

Assessment Occasion/ type

Marks

Total . ——— e

_40 Marks
rmative Assessment as per UNIVERSITY quider:
guidelines are ¢

Ompulsory
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