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3.1 ANALOG ELECTRONICS - II
L   T   P
3 - 3

RATIONALE
Having attained basic knowledge of electronic devices like diodes, transistors, and elementary circuits,
in second semester, this course will enable the students to learn about the use of transistors in analog
circuits like power amplifier, multistage amplifier, oscillators, wave shaping circuits and in
multivibrators etc. It also gives information about timer, operational amplifier, voltage regulator, ICs
and their applications for effective functioning in the field of electronic service industry.

DETAILED CONTENTS

1. Multistage Amplifiers (06 hrs)
a) Need for multistage amplifier
b) Gain of multistage amplifier
c) Different types of multistage amplifier like RC coupled, transformer coupled, direct

coupled, and their frequency response and bandwidth

2. Large Signal Amplifier (06 hrs)
a) Difference between voltage and power amplifiers
b) Importance of impedance matching in amplifiers
c) Class A, Class B, Class AB, and Class C amplifiers, collector efficiency and Distortion in

class A,B,C
d) Single ended power amplifiers, Graphical method of calculation (without derivation) of

output power; heat dissipation curve and importance of heat sinks. Push-pull amplifier,
and complementary symmetry push-pull amplifier

3. Feedback in Amplifiers (06 hrs)
a) Basic principles and types of feedback.
b) Derivation of expression for gain of an amplifier employing feedback.
c) Effect of feedback (negative) on gain, stability, distortion and bandwidth of an amplifier.
d) RC coupled amplifier without emitter bypass capacitor.
e) Emitter follower amplifier and its application.

4. Sinusoidal Oscillators (06 hrs)
a) Use of positive feedback
b) Barkhausen criterion for oscillations
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c) Different oscillator circuits-tuned collector, Hartley, Colpitts, phase shift, Wien’s bridge,

and crystal oscillator. Their working principles (no mathematical derivation but only
simple numerical problems)

5. Tuned Voltage Amplifiers (04 hrs)
a)     Series and parallel resonant circuits and bandwidth of resonant circuits
b) Single and double tuned voltage amplifiers and their frequency response characteristics

6. Wave Shaping Circuits (06 hrs)
a) General idea about different wave shapers
b) RC and RL integrating and differentiating circuits with their applications
c) Diode clipping and clamping circuits and simple numerical problems on these circuits

7. Multivibrator Circuits (06 hrs)
a) Working principle of transistor as switch
b) Concept of multi-vibrator: astable, monostable, and bistable and their applications
c) Block diagram of IC 555 and its working and applications
d) IC 555 as monostable and astable multi-vibrator

8. Operational Amplifiers (06 hrs)
a) Characteristics of an ideal operational amplifier and its block diagram
b) Definition of differential voltage gain, CMRR, PSRR, slew rate and input offset current
c) Operational amplifier as an inverter, scale changer, adder, subtractor, differentiator, and

integrator
d) Concept of Schmitt trigger circuit and sample/hold circuit using operational amplifier and

their application

9. Regulated DC Power supply (02 Hrs.)
a) Concept of d.c. Power supply.
b) Line and load regulation.
c) Concept of fixed Voltage, IC regulators like 78xx, 79xx
d) Working principle and block diagram of SMPS.
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LIST OF PRACTICALS

(1) Plot the frequency response of two stage RC coupled amplifier and calculate the bandwidth
and compare it with single stage amplifier

(2) To measure the gain of push-pull amplifier at 1KHz
(3) To measure the voltage gain of emitter follower circuit and plot its frequency response
(4) Plot the frequency response curve of Hartley and Colpitts Oscillator
(5) Plot the frequency response curve of phase shift and Wein bridge Oscillator
(6) To observe the output waveforms of series and shunt clipping circuits
(7) To observe the output for clamping circuits
(8) Use of IC 555 as Monostable multivibrator and observe the output for different values of RC
(9) Use of IC 555 as A stable multivibrator and observe the output at different duty cycles
(10) To use IC 741 (op-amplifier) as

i) Inverter, ii)  Adder, iii)  Subtracter iv)   Integrator
(11) To realize positive and negative fixed voltage  DC power supply using 7805/ 7905

INSTRUCTIONAL STRATEGY

This subject being of fundamental importance for diploma holders in electronics engineering and
related fields, emphasis on conceptual understanding may be given by taking the help of charts,
simulation packages etc. Sufficient exercises may be given to the students in single stage and multi-
stage amplifier circuits in addition to simple exercises in fabricating and testing of various simple   d.c
circuits. The students may be encouraged to perform some additional practical exercises apart from
the list provided.

LIST OF RECOMMENDED BOOKS
(1) Basic Electronics and Linear Circuits by NN Bhargava, Tata McGraw Hills, New Delhi

(2) Electronic Principles by Sahdev, Dhanpat Rai and Sons, New Delhi.

(3) Electronics Principles by Malvino, Tata McGraw Hills, New Delhi

(4) Electronic Circuit Theory by Boylstead

(5) Electronic Devices and Circuits by BL Theraja, S Chand and Co Ltd. New Delhi

(6) Analog Electronics-II by D.R. Arora,  North Publication , Jalandehar

(7) Operational Amplifiers and Linear Integrated Circuits by Ramakant A. Gaykwad

(8) Electronics Devices and Circuits by Rama Reddy, Narosa Publishing House Pvt. Ltd., New
Delhi
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(9) Electronics Devices and Circuits-II by Rajesh Kumar, Eagle Prakashan, Jalandhar

(10) Principles of Electrical and Electronics Engineering by  VK Mehta; S Chand and Co., New
Delhi

(11) Electronic Components and Materials by SM Dhir, Tata McGraw Hill Publishing Company Pvt
Ltd, New Delhi.

(12) Principles of Electronics by SK Bhattacharya and Renu Vig, SK Kataria and Sons, Delhi
(13) Basic Electronics by JB Gupta, SK Kataria and Sons, New Delhi

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Sr.
No.

Topic Time
Allotted
(hrs)

Marks
Allocation

1. Multistage Amplifiers 06 12

2. Large Signal Amplifier 06 16

3. Feedback in Amplifier 06 14

4. Sinusoidal Oscillators 06 16

5. Tuned Voltage Amplifiers 04 06

6. Wave Shaping Circuits 06 10

7. Multivibrator Circuits 06 10

8. Operational amplifiers 06 12

9. Regulated DC power Supply 02 04

Total 48 100
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3.2     COMPUTER PROGRAMMING AND APPLICATIONS

L T    P
2 - 4

RATIONALE

Computer plays a very vital role in present day life, more so, in the professional life of Diploma
engineers. In order to enable the students use the computers effectively in problem solving, this
course offers the modern programming language C along with exposure to various engineering
applications of computers. The knowledge of C language will be reinforced by the practical exercises
and demonstration of various application software in the field of Engineering during the course of
study. Introduction to data base management system is also a very significant field with vast
employment potential.

DETAILED CONTENTS

1. Algorithm and Program Development (04 hrs)

a) Steps in development of a program
b) Flow-charts, algorithm development
c) Approaches Towards Programming
d) Introduction to various computer languages high level language(HLL), machine

language (ML) and Assembly Language
e) Introduction to Translators: Assembler, Compiler, Interpreter

2. Fundamentals of C Programming (24 hrs)

a) Overview of C:
History of ‘C’, Features and Characteristics, Structure of C, Header Files

b) I/O statements
Input output statements, Assignment statements, Variables, Constants, Data Types
Operators & Expressions with their precedence, Standard Formatted and
Unformatted I/O Functions.

c) Control Structures
Decision and Loop Statements: if-else, while, do- while, for loops, breaks, switch
statements

d) Functions:
Introduction to Functions, Function declaration and definition, parameter passing- Call
by value-Call By Reference, storage class Specifies, Local and Global Variables,
standard library functions, Recursion

e) Arrays:
Introduction to Array, Array Declaration and Initialization, Single and multi dimensional
Arrays, character arrays



72
f) Pointers:

Introduction to Pointers, Declaration and Initialization, Address Operators & Pointers
To various data types, pointers in parameters passing, pointers to function

g) Structures:
Declaration & Definition of a structure, pointer to structure, union and array of
structure, Self Referential Structures

h) Strings:
String processing, functions and standard library function

i) Data files
File handling and manipulation, file reading and writing, Binary and ASCII files, file
records using standard function type mouse

3. Software Applications in Electronics Engineering (04 hrs)

Computer application overview through various applications software related to Electronics
Engineering branch viz: ORCAD, PSPICE, OPTSIM, KEIL, Circuit Maker, MATLAB, Electronic
Workbench

LIST OF PRACTICALS

1. Programming exercise on executing a C Programs.
2. Programming exercise on editing a C program.
3. Programming exercise on defining variables and assigning values to variables
4. Programming exercise on arithmetic and relation operators
5. Programming exercise on arithmetic expressions and their evaluation
6. Programming exercise on reading a character
7. Programming exercise on writing a character
8. Programming exercise on formatting input using print
9. Programming exercise on formatting output using scan
10. Programming exercise on simple IF statement
11. Programming exercise on IF… ELSE statement
12. Programming exercise on SWITCH statement
13. Programming exercise on GOTO statement
14. Programming exercise on DO-WHILE statement
15. Programming exercise on FOR statement
16. Programming exercise on one dimensional arrays
17. Programming exercise on two dimensional arrays
18. Demonstration of Application Software such as MATLAB, PSPICE, OPTSIM etc.
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INSTRUCTIONAL STRATEGY

This course is a highly practical and self- study oriented courses. The teachers are expected to
explain the theoretical part and ensure that the students to execute and debug different programs.
The PC needed to have Turbo C & MATLAB software.

RECOMMENDED BOOKS

1. Programming in C by Balagurusamy, Tata McGraw Hill Education Pvt Ltd,  New Delhi
2. Programming in C by  Gottfried, Tata  McGraw Hill Education Pvt Ltd,  New Delhi
3. Let us C- Yashwant Kanetkar, BPB Publications, New Delhi
4. Computer Programming and Applications by Preeti Chhabra, Ishan Publication.
5. Programming in C by R Subburaj, Vikas Publishhing House Pvt. Ltd., Jangpura, New Delhi
6. Programming in C by Kris A Jansa, Galgotia Publications Pvt. Ltd., Daryaganj, New Delhi
7. Programming in C by BP Mahapatra, Khanna Publishers, New Delhi
8. Pointers in C by Yashwant Kanetkar, BPB Publishers New Delhi
9. Programming in Applications by Chandershekhar, Unique International Publications,

Jalandhar

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic
No.

Topic Time Allotted
(Hrs)

Marks
Allocation

1. Algorithm and Program Development 4 15

2. Program Structure (C Programming) 24 70

3. Software Applications 4 15

Total 32 100
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3.3 ANATOMY AND PHYSIOLOGY

L T P
4 - 2

RATIONALE

The pass outs of diploma programme in Medical Electronics have not only to maintain and keep up
various biomedical instruments/equipment, they must also be able to use these instruments/equipment
to check/monitor the health of the patients.  In order to perform this function efficiently, they must have
adequate knowledge of location, functions of various body systems, organs, their diseases and
diagnostic parameters to be monitored.

DETAILED CONTENTS

1. Introduction to human body (08 hrs)
Structure of cell division, their types, tissues and organs, various systems within the body,
location of organs within body.

2. Muscular and skeletal systems (08 hrs)
Structure of muscle, different type of muscles, neuromuscular functions skeleton, types of
Bones, structure and functions.

3. Nervous system (10 hrs)
Anatomy of head, neck, spinal column; functions of brain, spinal cords, synapse, nerve cell
(neurons), voluntary, involuntary, sympathetic nervous system.

4. Cardiovascular system (08 hrs)
Structure and function of heart, main arteries, veins, nerve supply and plexus for this system;
Blood pressure systolic, diastolic; pulse and heart rate, heart node, normal heart rate and
abnormal heart rate

5. Blood and Lymph (06 hrs)
Composition and function of blood, plasma, proteins, RBC, WBC, Platelets and their structure
and function, blood groups, lymph - Function, Composition, formation, lymph nodes.

6. Respiratory system (10 hrs)
Lungs, cardiac cycle, cardiac output, volume flow rate, heart sounds, Electro cardiogram.
Normal functioning of lungs, inspiration and expiration, supply of oxygen to the body and
expulsion of carbon dioxide (gas exchanges and distribution) oxygen levels in blood.

7. Digestive System (06 hrs)
Movement of digestive system, mechanisms and control of digestive secretions, digestive
absorption, liver and gall bladder their functions.
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8. Urinary System (08 hrs)

Structure and functions of kidneys, ureters, bladder, blood supply and nerve supply to urinary
system. Re-absorption and secretion, water and salt regulation. Names of tests commonly
used for ailments of this system,

LIST OF PRACTICALS

1. Exposure to human anatomy using models of different systems and organs e.g

- Human Skeleton
- Digestive System
- Excretory system
- Cardio Vascular system
- Respiratory system
- Blood structure using microscope.

2 Demonstration of all equipment required for testing of different systems
3.         Waste disposal precautions in waste management
4. Field visits to hospitals and nursing homes, if equipments are not in the institute.

INSTRUCTIONAL STRATEGY

The subject requires both theory and practical emphasis simultaneously, so that the student can
understand the practical significance of the various areas. Visits to nearby hospitals, medical college
(Ayurvedic/Homoeopathic or any other nursing institute etc may be arranged to make the students
better understand the system. In addition, some expert from medical field may be invited to deliver talk
on specific topic(s).

RECOMMENDED BOOKS

1. Gray’s Anatomy

2. Human Physiology by Dr. C.C. Chatterjee, Medical Allied Agency, Calcutta

3. Anatomy and Physiology for nurses by Roger Watson, Prism Books Publishers

4. Anatomy and Physiology for nurses by Anatomy and Jacksons

5. Anatomy and Physiology by Ross and Wilson

6. Anatomy and Physiology by Samson Wright

7. Biomedical Equipment by Carr & Brown

8. Ref. National AIDS Control organization or WHO guidelines on waste management.
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SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Sr.
No.

Topic Time Allotted
(hrs)

Marks
Allocation%

1. Introduction to human body 8 10

2. Muscular and skeletal systems 8 10

3. Nervous system 10 15

4. Cardiovascular system 8 15

5. Blood and Lymph 6 10

6. Respiratory system 10 15

7 Digestive System 6 10

8 Urinary System 8 15

Total 64 100
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3.4 DIGITAL ELECTRONICS - I

L T P
4 - 2

RATIONALE
The objective of this subject is to enable the students to know the basic concepts of digital electronics
and gain familiarity with the available IC chips. The students will learn about number systems, logic
gates, various codes, parities, Boolean algebra, Mux and Demux, filp-flop, counters, shift registers.
This will form a broad base for studying digital system design, advanced microprocessors and further
studies.

DETAILED CONTENT
1. Introduction

a) Define digital and analog signals and systems, difference between analog and
digital signals

b) Need of digitization and applications of digital systems

(02 hrs)

2. Number Systems

a) Decimal, binary, octal, hexadecimal number systems

b) Conversion of number from one number system to another including decimal
points

c) Binary addition, subtraction, multiplication,1’s and 2’s complement method of
subtraction

d) BCD code numbers and their limitations, addition of BCD coded numbers,
conversion of BCD to decimal and vice-versa

e) Excess-3 code, gray code, binary to gray and gray to binary conversion

f) Concept of parity, single and double parity, error detection and correction using
parity

(10 hrs)

3. Logic Gates

a) Logic gates, positive and negative logic, pulse waveform, definition, symbols,
truth tables, pulsed operation of NOT, OR, AND, NAND, NOR, EX-OR, EX-NOR
gates

b) NAND and NOR as universal logic gates

(04 hrs)
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4. Logic Simplification

a) Rules and laws of Boolean algebra, logic expression, Demorgan’s theorems,
their proof

b) Sum of products form (minterm),  Product of sum form (MAXTERMS),
simplification of Boolean expressions with the help of Rules and laws of Boolean
algebra

c) Karnaugh mapping techniques upto 4 variables and their applications for
simplification of Boolean expression

(08 hrs)

5. Arithmetic Circuits

a) Half adder, full adder circuits and their operation

b) Parallel binary adder, 2-bit and 4-bit binary full adder, block diagram, working

(03 hrs)

6. Multiplexer/Demultiplexer

a) Basic functions, symbols and logic diagrams of 4-inputs and 8-inputs
multiplexers,

b) Function/utility of 16 and 32 inputs multiplexers,

c) Basic function, symbols and logic diagram of 4 outputs and 8 output DEMUX

d) Realization of Boolean expression using multiplexer/demultiplexers

(04 hrs)

7. Decoders, Display Devices and Associated Circuits

a) Basic Binary decoder, 4-line to 16 line decoder circuit

b) BCD to decimal decoder, BCD to 7-segment decoder/driver, LED/LCD display

(04 hrs)

8. Encoders and Comparators

a) Encoder, decimal to BCD encoder, decimal to BCD priority encoder, keyboard
encoder

b) Magnitude comparators, symbols and logic diagrams of 2-bit and 4-bit
comparators

(04 hrs)

9. Latches and Flip-Flops

a) Latch, SR-latch, D-latch, Flip-flop, difference between latch and flip-flop

(07 hrs)
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b) S-R, D flip-flop their operation using waveform and truth tables, race around
condition

c) JK flip-flop, master slave and their operation using waveform and truth tables

10. Counters
a) Asynchronous counter, 4-bit Asynchronous counter, Asynchronous decade

counter

b) Synchronous counter, 4-bit synchronous binary counter.

c) Up/down Asynchronous counters 3 bit Asynchronous up/down counter.

d) Ring counter, cascaded counter, counter applications

(10 hrs)

11. Shift Registers
a) Shift registers functions, serial-in-serial out, serial-in-parallel-out, parallel-in-

serial-out, parallel-in-parallel out shift register

b) Universal shift register, shift register counter and applications of shift registers

(08 hrs)

LIST OF PRACTICALS

1. Study of logic breadboard with verification of truth table for AND, OR, NOT, NAND, EX-OR,
NOR gate

2. Verification of NAND and NOR gate as universal gates

3. Construction of half-adder and full adder circuits using EX-OR and NAND gate and
verification of their operation

4. Verify the operation  of
a)  multiplexer using an IC
b)  de-multiplexer using an IC

5. a) Verify the operation of BCD to decimal decoder using an IC
b) Verify the operation of BCD to 7 segment decoder using an IC

6. Verify operation of SR, JK, D-flip-flop master slave JK filp-flop using IC

7. Verify operation of SISO, PISO, SIPO, PIPO shift register. (universal shift register)

8. Study of ring counter, Up/down counter

9. Construct and verify the operation of an asynchronous binary decade counter using JK flip-
flop

10. Testing of digital ICs using IC tester
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RECOMMENDED BOOKS

1. Digital Electronics and Applications by Malvino Leach, Tata McGraw Hill, New Delhi

2. Digital Logic Designs by Morris Mano, Prentice Hall of India, New Delhi

3. Digital Fundamentals by Thomas Floyds, Universal Book Stall

4. Digital Electronics by RP Jain, Tata McGraw Hill, New Delhi

5. Digital Electronics by KS Jamwal, Dhanpat Rai & Co., New Delhi

6. Digital Electronics by Yashpal and Sanjeev Kumar North Publication, Jalandhar

7. Digital Electronics by BR Gupta, Dhanpat Rai & Co., New Delhi

8. Digital Systems: Principles and Applications by RJ Tocci, Prentice Hall of India, New Delhi

9. Digital Electronics by Rajaraman V., Prentice Hall of India, New Delhi

INSTRUCTIONAL STRATEGY

The Digital Electronic – 1 has significant importance in the field of Electronics. Adequate competency
need to be developed by giving sufficient practical knowledge in microprocessor, A/D, D/A, convertors
and other topics. Help may be taken in the form of charts, simulation packages to teach of the subject.

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING
THE PAPER SETTER

Sr.
No.

Topic Time Allotted
(hrs)

Marks
Allocation

1. Introduction 02 06
2. Number Systems 10 06
3. Logic Gates 04 06
4. Logic Simplification 08 12
5. Arithmetic Circuits 03 10
6. Multiplexer/Demultiplexer 04 10
7. Decoders, Display Device and Associated

Circuits
04 10

8. Encoders and Comparators 04 10
9 Latches and Flip Flops 07 10
10. Counters 10 10
11. Shift Registers 08 10

Total 64 100
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3.5 ELECTRONIC INSTRUMENTS AND MEASUREMENT

L    T    P
3 - 3

RATIONALE
In the real world of work the technician is required to handle wide variety of instruments while testing,
trouble shooting, calibration etc. the study of this subject will help students to gain the knowledge of
working principles and operation of different instruments. During practical sessions, he will acquire the
requisite skills.

DETAILED CONTENTS

1. Basics of Measurements (04 hrs)
Measurement, methods of measurement, types of instruments
Specifications of instruments: Accuracy, precision, sensitivity, resolution, range, Errors in
measurement, sources of errors, limiting errors, Loading effect, Importance and applications
of standards and calibration

2. Voltage, Current and Resistance Measurement (12 hrs)
- Principles of operation and construction of permanent magnet moving coil (PMMC)

instruments.
- Moving iron type instruments, measurement of D.C voltage and current, Block diagram,

working principle, application and comparison of analog and digital Multimeter.
- Specifications of multimeter and its applications.
- Limitations with regard to frequency and input impedance.

3. Cathode Ray Oscilloscope (10 hrs)
- Construction and working of Cathode Ray Tube(CRT)
- Time base operation and need for blanking during flyback, synchronization
- Block diagram, description of a basic CRO and triggered sweep oscilloscope, front panel

controls.
- Specifications of CRO and their explanation.
- Measurement of voltage, current, frequency, time period and phase using CRO.
- CRO probes, special features of dual beam, dual trace, delay sweep.
- Digital storage oscilloscope (DSO) : block diagram and working principle.
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4. Signal Generators and Analytical Instruments (06 hrs)
- Explanation of block diagram specifications of low frequency and RF generators, pulse

generator, function generator
- Wave analyzer, distortion measurement and spectrum analyser

5. Impedance Bridges and Q Meters (10 hrs)
- Wheat stone bridge
- AC bridges: Maxwell’s induction bridge, Hay’s bridge, De-Sauty’s bridge, Schering bridge

and Anderson bridge
- Block diagram description of laboratory type RLC bridge, specifications of RLC bridge
- Block diagram and working principle of Q meter

6. Digital Instruments (06 hrs)
6.1 Comparison of analog and digital instruments
6.2 Working principle of ramp, dual slope and integration type digital voltmeter
6.3 Measurement of time interval, time period and frequency using universal

counter/frequency counter
6.4 Working principle of logic probe, logic pulser, logic analyzer, logic comparator,

signature analyzer

LIST OF PRACTICALS

1. Measurement of voltage, resistance, frequency, using digital multimeter
2. Measurement of voltage, frequency, time period and phase using CRO
3. Measurement of voltage, frequency, time and phase using DSO
4. Interfacing of DSO with printer.
5. Measurement of rise time and fall time using DSO
6. Measurement of Q of a coil and its dependence on frequency
7. Measurement of resistance and inductance of coil using RLC Bridge
8. Use of logic pulser and logic probe
9. Measurement of time period, frequency, average period using universal counter/ frequency

counter
10. Measurement of Impedance using Maxwell Induction Bridge
11. To find the value of unknown resistance using Wheat Stone Bridge
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INSTRUCTIONAL STRATEGY

The subject requires both theory and practical emphasis simultaneously, so that the student can
understand the practical significance of the various areas. Visits to instrumentation and
communications industries must be carried out, so as to make the students can understand where and
how the various instruments are used in the industry.

RECOMMENDED BOOKS
1. Electronics Measurement and Instrumentation by AK Sawhney, Dhanpat Rai and Sons, New Delhi
2. Electronics Measurement and Instrumentation by Oliver, Tata McGraw Hill Education Pvt Ltd, New

Delhi
3. Electronics Instrumentation by Cooper, Prentice Hall of India, New Delhi
4. Electronics Test and Instrumentation by Yashpal and Sanjeev Kumar, North  Publications,

Jalandhar
5. Electronics Instrumentation by JB Gupta, Satya Prakashan, New Delhi

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING
THE PAPER SETTER

Sr.
No.

Topic Time Allotted
(hrs)

Marks
Allocation%

1. Basics of Measurements 04 5

2. Voltage, Current and Resistance Measurement 12 20

3. Cathode Ray Oscilloscope 10 20

4. Signal Generators and Analysis Instruments 06 15

5. Impedance Bridges and Q Meters 10 20

6. Digital Instruments 06 20

Total 48 100
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3.6 BIOMEDICAL INSTRUMENTATION
L     T    P
3 - 2

RATIONALE

It is essential for a biomedical engineer to understand the need for immediate patient care for which a
good knowledge of instruments in health care is required.  This subject provides an exposure to cardio
pulmonary, dialysis equipment, electroencephalogram (EEG) machines, laser equipment,
audiometers, spectrometers, and other visual testing equipment.   In addition, the study will enable the
students to identify various parts of equipment, repair equipment and take necessary precautions for
prevention of faults in equipment. This will include all equipment used in routine and emerging patient
care.

DETAILED CONTENTS

1. Introduction (04 hrs)

Cell potential, bio-electric signals, generation of bio-signal

2. Electrodes (04 hrs)
Electric theory, electrode-tissues interface, types of electrodes, electrodes for ECG, EEG and
EMG.

3. Cardio-Vascular Instruments - Principle, operation and types (12 hrs)

- Blood pressure, heart rate measurement
- ECG machine
- Pacemaker, Defibrillator, heart lung machine, pulse oximeter
- Treadmill Test, Holter

4. Respiratory Equipments (08 hrs)

Principle, operation and types of spiro meters, ventilators, nebulizer, respiratory rate
measurement, humidifiers

5           Equipments for Neurons system (08 hrs)

Principle and operation of EEG, multi-channel recording amplitude and frequency
measurement.

6            Miscellaneous Equipment (12 hrs)

Multiparameter monitor (SPO2, ECG, DIBP, Respiratory temperature), EMG   measurement,
foetus monitoring Endoscopy, Colonoscopy, dialysis machine, application of lasers in
diagnosis, thermography, Blood sugar measurement
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LIST OF PRACTICALS

1. To operate and familiarize with BP apparatus, ECG machine, ventilator, incubator, boyle’s
apparatus, pulse oxymeter

2. To operate and familiarize with defibrillator bedside monitor

3. To measure Respiration rate

4. Measurement of EEG and EMG.

5. To measure the concentration of blood sugar in a glucometer (fasting, pp, Random).

6. To  operate and familiarize with audio meter and visual testing instruments

INSTRUCTIONAL STRATEGY

The subject requires both theory and practical emphasis simultaneously, so that the student can
understand the practical significance of the various areas. Visits to nearby hospitals, clinical
laboratory, nursing homes, medical college    (Ayurvedic/Homoeopathic or any other nursing institute
etc may be arranged to make the students better understand the system. In addition, some expert
from medical field may be invited to deliver talk on specific topic(s).

RECOMMENDED BOOKS

1. Handbook of Biomedical Instrumentation- R.S. Khandpur.

2. Biomedical Instrumentation and Measurement by Cromwell, weibell and Pfeiffer

3. Biomedical equipment by Carr and Brown

SUGGESTED DISTRIBUTION OF MARKS FOR FACILITATING THE PAPER SETTER

Topic
No.

Topic Time Allotted
(Hrs)

Marks
Allocation

1. Introduction 04 8

2. Electrodes 04 7

3. Cardio-Vascular Instruments 12 25

4. Respiratory Equipments 08 20

5. Equipments for Neurons System 08 15

6. Miscellaneous Equipment 12 25

Total 48 100


