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Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur 

Post Graduate Teaching Department of Electronics and Computer Science 

(Autonomous) 

SYLLABUS for M . Sc. ELECTRONICS  

As per National Education Policy (NEP)-2020 

With effect from 2023-24 

Pre-requisites to enrol for the M. Sc. ELECTRONICS  Programme: 

The student who has completed the three-year B. Sc. course with ELECTRONICS (or allied subject) 

as the major subject with not less than 50% of aggregate marks (45% in case of student from reserved 

category) or equivalent CGPA from any of the recognised university is eligible to enrol for M. Sc. 

(ELECTRONICS course. However, the student who has completed four-year B. Sc. course [B. Sc. 

(Honours) as per NEP- 2020] with ELECTRONICS (or allied subject) as the major subject with not 

less than 50% of aggregate marks (45% in case of student from reserved category) or equivalent CGPA 

from any of the recognised university is eligible to enrol directly in semester III of M. Sc. 

(ELECTRONICS) course. 

Credit distribution structure for two years Post Graduate Programme in 

ELECTRONICS * 

Year 

(2 Yr 

PG) 

Level 
Sem. 

(2 Yr) 

Major 

RM OJT/FP RP 
Cum. 

Cr. 
Degree 

Mandatory Electives 

I 6.0 

Sem. I 
12  

(3 theory + 

3 ǇǊŀŎǘƛŎŀƭύ 

4 4   20 

PG Diploma 

(after 3 Yr 

Degree) 

Sem. 

II 

12  

(3 theory + 

3 tǊŀŎǘƛŎŀƭύ 

4  4  20 

Cum. Cr. For PG 

Diploma/ I year of PG 
24 8 4 4 - 40 

Exit option: PG Diploma 48 credits after three-year degree 

II 6.5 

Sem. 

III 

12 

(2 theory + 

2 ǇǊŀŎǘƛŎŀƭύ 

4   4 20 
PG Degree 

After 3 Yr UG 

or 

PG degree 

after 4-Ys UG 

Sem. 

IV 

12  

(2 theory + 

2 practical) 

4   6 22 

Cum. Cr. For II year 

of PG 
24 8   10 42 

Cum. Cr. For 2 year 

of PG degree 
48 16 4 4 10 82 
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Scheme of teaching and examination for M. Sc. ELECTRONICS  (CBCS) As per NEP 2020 

Structure and Credit Distribution of PG Degree Program for Two years 

Choice Based Credit System (Semester Pattern) 

With Effect from 2023-2024 

 

M.Sc. ELECTRONICS SEMESTER I 

 

 

 

 

 

 

 

 

 

 

 

S N Course 

Category 

Name of Course Course 

Code 

Teaching 

Scheme 

(hrs.) 

Total 
Credit  

Examination Scheme 

(Th) TU P Theory Practical 
Exam 

Hrs. 

SEE CIE Min.  SEE CIE Min.  

1 DSC Fundamentals of 

Semiconductor 

Devices 

MEL 

1T01 

3 - - 3 3 60 40 50 - - - 

2 DSC Fundamentals of 

Semiconductor 

Devices  

MEL 

1P01 

- - 2 1 - - - - 25 25 25 

3 DSC Analog and Digital 

Systems 

MEL 

1T02 

3 - - 3 3 60 40 50 - - - 

4 DSC Analog and Digital 

Systems  

MEL 

1P02 

- - 2 1 - - - - - 50 25 

5 DSC Network Analysis and 

Synthesis 

MEL 

1T03 

3 - - 3 3 60 40 50 - - - 

6 DSC Network Analysis and 

Synthesis  

MEL 

1P03 

- - 2 1 - - - - 25 25 25 

7 DSE Elective 1 MEL 

1T04 

3 - - 3 3 60 40 50 - - - 

8 DSE Elective 1 

 

MEL 

1P04 

- - 2 1 - - - - - 50 25 

9 RM Research 

Methodology 

MEL 

1T05 

2 - - 2 3 60 40 50 - - - 

10 RM Research 

Methodology 

MEL 

1P05 

- - 4 2 - - - - 50 50 50 

Total 14 - 12 20  300 200  100 200  
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M.Sc. ELECTRONICS SEMESTER II 

 

S 

N 

Course 

Category 

Name of Course Course 

Code 

Teaching 

Scheme 

(hrs.) 

Total 

Cred

it  

Examination Scheme 

(Th) TU P Theory Practical 
Exam 

Hrs. 

SEE CIE Min  SEE CIE Min

. 

1 DSC Measurements and 

Instrumentation     

MEL 

2T06 

3 - - 3 3 60 40 50 - - - 

2 DSC Measurements and 

Instrumentation     

MEL 

2P06 

- - 2 1 - - - - 25 25 25 

3 DSC Biomedical 

Instrumentation 

MEL 

2T07 

3 - - 3 3 60 40 50 - - - 

4 DSC Biomedical 

Instrumentation  

MEL 

2P07 

- - 2 1 - - - - - 50 25 

5 DSC Embedded 

Systems and 

Applications 

MEL 

2T08 

3 - - 3 3 60 40 50 - - - 

6 DSC Embedded 

Systems and 

Applications 

MEL 

2P08 

- - 2 1 - - - - 25 25 25 

7 DSE Elective 2  MEL 

2T09 

3 - - 3 3 60 40 50 - - - 

8 DSE Elective 2  MEL 

2P09 

- - 2 1 - - - - - 50 25 

9 OJT Apprenticeship 

(Related to DSC) 

MEOJ 

2P01 

- - 8 4 - - - - 100 100 100 

Total 12 - 16 20  240 160  150 250  
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M.Sc. ELECTRONICS SEMESTER III 

 

 

S 

N 

Course 

Category 

Name of Course Course 

Code 

Teaching 

Scheme 

(hrs.) 

Total 

Cred

it  

Examination Scheme 

(Th) TU P Theory Practical 
Exam 

Hrs. 

SEE CIE Min.  SEE CIE Min

. 

1 DSC Industrial Process 

Control 

MEL 

3T10 

3 - - 3 3 60 40 50 - - - 

2 DSC Industrial Process 

Control 

MEL 

3P10 

- - 2 1 - - - - 25 25 25 

3 DSC VLSI Design MEL 

3T11 

3 - - 3 3 60 40 50 - - - 

4 DSC VLSI Design MEL 

3P11 

- - 2 1 - - - - - 50 25 

5 DSE Digital Signal 
Processing   

MEL 

3T12 

3 - - 3 3 60 40 50 - - - 

6 DSE Digital Signal 
Processing 

MEL 

3P12 

- - 2 1 - - - - 25 25 25 

7 DSE Elective 3 MEL 

3T13 

3 - - 3 3 60 40 50 - - - 

8 DSE Elective 3 MEL 

3P13 

- - 2 1 - - - - - 50 25 

11 RP Research Project/ 

Dissertation 

(Core) 

MERP 

3P01 

 

- - 8 4 - - - - 100 100 100 

Total 12 - 16 20  240 160  150 250  
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M.Sc. ELECTRONICS SEMESTER IV 

 

S 

N 

Course 

Category 

Name of Course Course 

Code 

Teaching 

Scheme 

(hrs.) 

Total 

Credi

t 

Examination Scheme 

(Th) TU P Theory Practical 
Exam 

Hrs. 

SEE CIE Min  SEE CIE Min  

1 DSC Electromagnetic 

Fields and 

Antenna    

MEL 

4T14 

3 - - 3 3 60 40 50 - - - 

2 DSC Electromagnetic 

Fields and 

Antenna    

MEL 

4P14 

- - 2 1 - - - - 25 25 25 

3 DSC Digital 

Communication 

MEL 

4T15 

3 - - 3 3 60 40 50 - - - 

4 DSC Digital 

Communication 

MEL 

4P15 

- - 2 1 - - - - - 50 25 

5 DSE Microwave 

Communication 

MEL 

4T16 

3 - - 3 3 60 40 50 - - - 

6 DSE Microwave 

Communication 

MEL 

4P16 

- - 2 1 - - - - 25 25 25 

7 DSE Elective 4 

 

MEL 

4T17 

3 - - 3 3 60 40 50 - - - 

8 DSE Elective 4 

 

MEL 

4P17 

- - 2 1 - - - - - 50 25 

9 RP Research Project / 

Dissertation 

(Core) 

MERP 

4P02 

- - 12 6 

(4+2) 

- - - - 100 100 100 

Total 12 - 20 22  240 160  150 250  

 

 

 

 

 

 

 

 

Abbreviations: 

DSC: Discipline Specific Course OJT: On the Job Training (Apprenticeship) 

DSE: Discipline Specific Elective FP: Field Project 

SEE: Semester End Examination RM: Research Methodology 

CIE: Continuous Internal Evaluation RP: Research Project 
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Elective papers: 

In addition to the mandatory papers, the student has to opt for ONE elective paper in each semester 

from the basket of elective papers mentioned in the following table.  

 

 

Basket for Elective Courses (4 Credits each) 

The students can opt either the elective paper taught in the department in offline mode or any other 

equivalent online course of at least 4 credits offered by MOOC or any other such platform. The 

equivalence of such courses will be decided by the departmental committee comprising of the faculty 

members of the department and chaired by the Head, Dept. of Electronics. The student should get the 

equivalence letter of the course from this committee before enrolling for the course. The student should 

submit the passing certificate to the Head of the Department in order to include the marks in the 

marksheet. The MOOCs which is identical to courses offered at PGTD Electronics (in terms of 

contents) and are accessible to the student shall not be allowed for credit transfer.  

 

 

 

 

 

 

 

Semester Course Category Name of Course Course Code 

I Elective 1 

A. Programming in C and Embedded C  

MEL1T04 B. Programming in Python and micro Python 

C. MATLAB 

D.  Equivalent MOOC course 

II  Elective 2 

A. Internet of Things and WSN   

MEL2T09 

 
B. Industrial and Automotive IoT 

C.  Internet of Robotics Things 

D.  Equivalent MOOC course 

III  Elective 3 

A. Artificial Neural Network    

  

MEL3T13 
B. Applied Ultrasonics 

C. Fuzzy Logic 

D.  Equivalent MOOC course 

IV  Elective 4 

A. Satellite Communication  

MEL3T17 B. aƻōƛƭŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ  
C.   Optical Communication 

D. 9ǉǳƛǾŀƭŜƴǘ ahh/ ŎƻǳǊǎŜ 
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M. Sc. Semester I (Electronics) 

Paper I (MEL1T01): Fundamentals of Semiconductor Devices 

 

Marks: 100                                                  Duration: 60 Hrs 

 

Course Objective: 

To provide basic knowledge and concepts of Semiconductor materials and devices 

 

Course Outcomes: 

On successful completion of this subject, student should be able to 

Å Understand semiconductor devices and their operations  

Å Distinguish among various types of semiconductor devices based on their phenomena 

Å Understand the importance of optoelectronic devices in the world of visualization  

Å Study basic concepts of inorganic and organic semiconductor materials for electronic device  

application in modern electronic industry 

Å Emphasis on nano-electronic applications such as Schottky barrier transistors, flexible 

Electronics 

Å Gain the basic understanding of VLSI and display devices  

 

Unit I: Inorganic and Organic Semiconductors 

Valence bond model of semiconductor- intrinsic and extrinsic semiconductors, the energy band model; 

carrier transport, mobility, drift- diffusivity, p-n junction; the diode equation, I-V characteristics, 

temperature dependence, electrical breakdown in p-n junctions 

 

Unit II: Majority Carrier Devices  

Transistor action, the Ebres-Moll equations, CB, CE, CC configurations and characteristics, high 

frequency performance of transistor, alpha and beta cut-off frequencies, Metal-semiconductor contacts, 

the Schottky effect, JFET and MESFET, I-V and C-V characteristics, HEMT and Band diagrams 

Unit III: MOS Structures 

Semiconductor surfaces; ideal and non-ideal MOS capacitor band diagrams and CVs; effect of oxide 

charges, defects and interface states. MOSFET: Structures and Device Characteristics, short-channel 

effects, charge coupled devices (CCDs), application to VLSI 

 

Unit IV: Optoelectronic Devices 

Photovoltaic effect, the p-n junction solar cell, I-V characteristics, photo-

detectors: photoconductor, photodiode, avalanche photodiode; 

LEDs: radiative and non-radiative transitions; semiconductor LASERS, population inversion 
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Books: 

1. Physics of Semiconductor Devices: S. M. Sze, Wiley eastern Publ. 

2. Operation and modeling of the MOS transistor: Yannis P. Tsividis, Mc Graw-HILL 

International Edition 

 

References: 

1. Introduction to Semiconductor Materials and Devices: M. S. Tyagi, Wiley India Ltd, New Delhi 

2. Solid State Electronic Devices: Ben G. Streetman 
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M. Sc. Semester I (Electronics) 

Paper II (MEL1T02): Analog and Digital Systems 

 

Marks: 100                          Duration: 60 Hrs 

 

Course Objective: 

The course offers students to develop the ability to design and analyze MOS based VLSI circuits and 

analyze their performance. To understand analysis, designing and reduction techniques for sequential 

circuits by using Algorithmic state machine and asynchronous sequential circuit design by using 

transition table. Also, course explains concept of fault diagnosis; VHDL programming language   and 

digital designing tools like FPGA, ASIC. 

 

Course Outcomes: 

On successful completion of this subject, student should be able to 

Å Learn to design analog and digital systems, from specifications and simulation to construction 

and debugging. 

Å Learn techniques and tools for programmable logic design. 

Å Understand the limitations and difficulties in modern analog and digital design aspects, 

including wiring constraints, high-speed etc. 

Å Design, construct, test and debug a moderate-scale digital circuits 

Å Be Familiar with the state-of-the-art system on chip (SoC) design methods using FPGAs and 

ASIC design chips. 

 

Unit I: Analog System Design 

Circuit Design and Analysis using PSPICE ï Schematics, attributes and types of analysis in PSPICE, 

use of PROBE. 

Design and analysis of BJT/FET differential and multistage amplifiers, current sources, current mirrors, 

and active loads, small signal circuit analysis 

 

Unit II: Amplifiers and their applications  

Operational Amplifiers (OPAMP)-characteristics and Applications- Integrator, Differentiator, Wave-

shaping circuits, Active filters, Oscillators, Schmitt trigger circuit, Non-sinusoidal oscillators and 

timing circuits 

Design and analysis of Signal conditioning circuits, Current to voltage, voltage to current, voltage to 

frequency, frequency to voltage converters, Phase Locked loop and its application circuits. 
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Unit III: Combinational and Sequential circuits:  

Interfacing of Logic Families, open-collector, totem pole and tri state outputs, TTL-CMOS and CMOS-

TTL interfacing 

Combinational circuits: Simplification of logic functions using K-maps, multiplexer, DEMUX, 

decoders, encoders, 4x4 keyboard encoder 

Sequential circuits: State diagrams, characteristic equations of different flip-flops, conversion from one 

type to another type of flip flops. Finite state machines (FSM), Mealy and Moore models, State 

assignments, design of counters with lockout prevention; asynchronous sequential circuits, ripple 

counters, detection and removal of races and hazards.  

 

Unit IV: Digital System Design: 

Digital System design concepts, approaches. Implementation of systems like ALU, Stop-watch, Control 

Unit design, Applications of FSM like shift registers, ring counter, sequence detector, sequence 

generator, Stepper control. Programmable logic devices: ROM, PLA, PAL, CPLD, FPGA etc. 

 

Books: 

1. Electronic circuit analysis and design: D. A. Neaman, McGraw HILL 

2. Integrated Electronics: J. Millman, C. Halkias, C. Parekh, McGraw HILL 

3. Digital Design: Morris Mano, Prentice Hall India, New Delhi 

4. Digital System Design using VHDL: Charles H. Roth, Jaico Publishers, New Delhi 

5. Fundamentals of Digital Logic with VHDL Design: Stephen Brown, TMH, New Delhi 

 

References: 

1. Modern Digital Electronics: R. P. Jain, Tata McGraw Hill, New Delhi 

2. VHDL: Douglas Perry, Tata McGraw Hill, New Delhi 

3. VHDL Primer: J. Bhaskar, Pearson Education, New Delhi 

 

 

 

 

 

 

 

 

 

 

 




