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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in 
Communications and Signal Processing (CSP) (From AY 2013-14 to AY 2024-25) 

 

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 

integrated degree (with first division as defined by the awarding Institute/ University 

for Indian applicants and equivalent to International applicants, as assessed by the 

Institute) in Electrical or Electronics and Communication or Electronics and 

Instrumentation or Telecommunication or Computer Science and Engineering or 

Information Technology. Relaxation of 5% in qualifying degree is applicable for SC and 

ST category applicants. 

 

Qualifying Examination:  
(a) International students: Valid score of TOEFL or IELTS and valid score of GRE.  
(b) Indian students: Valid GATE qualification in Electronics and Communication (EC).  
 
Categories of Admission:  
(a) International Students: (i) International self-financed (ISF) students; (ii) 
International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other countries 
(GSW)  
(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R and D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff 
(IS) of IIT Indore on part-time basis only.  
Candidates of SW, DF and IS categories will not be provided any scholarship.  
 
Duration of Program: 2 years on full-time basis.  
 
          Course Structure of 2-Year Full Time M. Tech. Program in CSP 

1st Year: Semester-I 

Course Code Course Title Contact hours 

(L-T-P) 

Credits 

EE 603 Optimization Techniques 2-1-0 3 

EE 641/ EE 

441 

Advanced Signal Processing  2-1-0 3 

EE 643 Detection and Estimation 

Theory 

2-1-0 3 

EE 701 Time-Frequency Analysis 2-1-0 3 

ZZ XXX Elective-I X-X-X 3 

Total minimum credits earned during the semester 15 

Additional course (as per the requirement basis) 

HS 641 English Communication Skills 2-0-2 PP/NP 
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1st Year: Semester-II 

Course Code Course Title Contact hours 

(L-T-P) 

Credits 

EE 642 Wireless Communication 2-1-0 3 

EE 644 Image Processing 2-1-0 3 

EE 646 / EE 

446 

Information and Coding Theory 2-1-0 3 

EE 740 Speech Signal Processing 2-1-0 3 

ZZ XXX Elective-II X-X-X 3 

EE 698 PG seminar course 0-2-0 2 

Total minimum credits earned during the semester 17 

 
2 nd Year: Semester-III 

Course Code Course Title Contact 
hours 

(L-T-P) 

Credits 

EE 799 M. Tech. Research Project (Stage-I) 0-0-36 18 

 
2 nd Year: Semester-IV 

Course Code Course Title Contact 
hours 

(L-T-P) 

Credits 

EE 800 M. Tech. Research Project (Stage-II) 0-0-36 18 

Total minimum credits to be earned during the program 68 

 

 
 
 
 
 
 
 
 

Electrical Engineering Courses for Elective-I @ 

Course Code 
 

Course Title Contact 
hours 

(L-T-P) 

Credits 

EE 625 VLSI Signal Processing 
2-1-0 

3 

EE 645 Mathematical Methods for Signal 

Processing 
2-1-0 

3 

CS 617 / CS 417 Cryptography & Network Security 
2-1-0 

3 
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@ In addition to this course list, a student can also opt from the PG courses being offered 
by the other disciplines.  
 
NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be 
considered after evaluating the research potential of the promising and motivated PG 
students at the end of the third semester of their program.  
2. If a student opts for the Dual Degree Program but cannot complete the requirements 
of a Ph.D., an exit option with the M.Tech. degree can be earned at the end of the final 
semester of the normal M.Tech. Program by getting the M.Tech. Research Project 
examined in the standard manner as per the requirements for the award of an M.Tech. 
degree. 
3. The enhancement in the scholarship will be from the beginning of the fifth semester 
or from the date on which all requirements for the award of M.Tech. degree are fulfilled, 
whichever is later.  
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in 
Communications and Signal Processing (CSP) (From AY 2025-26) 

 

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 

integrated degree or equivalent degree with first division (as defined by the awarding 

Institute/ University for Indian applicants and equivalent to International applicants, as 

assessed by the Institute) in Electrical or Electronics and Communication or Electronics 

and Instrumentation or Telecommunication or Computer Science and Engineering or 

Information Technology.  

 

Relaxation of 5% in the qualifying degree is applicable for SC and ST category applicants. 

 

Qualifying Examination:  
(a) International students: Valid score of GRE/ TOEFL/IELTS or equivalent, a 
statement of purpose, a letter of recommendation, and an interview (In person or over 
video conference). 
(b) Indian students: Valid GATE qualification in Electronics and Communication 
(EC)/Electronics and Communication (EC)/ Instrumentation Engineering (IN)/ 
Computer Science (CS)/Data Science and Artificial Intelligence (DA)/Mathematics (MA).  
 
Categories of Admission:  
(a) International Students: (i) International self-financed (ISF) students; (ii) 
International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other countries 
(GSW)  
(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R and D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff 
(IS) of IIT Indore on part-time basis only.  
Candidates of SW, DF and IS categories will not be provided any scholarship.  
 
Duration of Program: 2 years on full-time basis.  
 
          Course Structure of 2-Year Full Time M. Tech. Program in CSP 

1st Year: Semester-I 

Course Code Course Title Contact hours 

(L-T-P) 

Credits 

EE 603 Optimization Techniques 2-1-0 3 

EE 641/ EE 

441 

Advanced Signal Processing  2-1-0 3 

EE 643 Detection and Estimation 

Theory 

2-1-0 3 

EE 701 Time-Frequency Analysis 2-1-0 3 

ZZ XXX Elective-I X-X-X 3 
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Total minimum credits earned during the semester 15 

Additional course (as per the requirement basis) 

HS 641 English Communication Skills 2-0-2 PP/NP 

 

1st Year: Semester-II 

Course Code Course Title Contact hours 

(L-T-P) 

Credits 

EE 642 Wireless Communication 2-1-0 3 

EE 644 Image Processing 2-1-0 3 

EE 646 / EE 

446 

Information and Coding Theory 2-1-0 3 

EE 740 Speech Signal Processing 2-1-0 3 

ZZ XXX Elective-II X-X-X 3 

EE 698 PG seminar course 0-2-0 2 

Total minimum credits earned during the semester 17 

 
2 nd Year: Semester-III 

Course Code Course Title Contact 
hours 

(L-T-P) 

Credits 

EE 799 M. Tech. Research Project (Stage-I) 0-0-36 18 

 
2 nd Year: Semester-IV 

Course Code Course Title Contact 
hours 

(L-T-P) 

Credits 

EE 800 M. Tech. Research Project (Stage-II) 0-0-36 18 

Total minimum credits to be earned during the program 68 

 

 
 
@ In addition to this course list, a student can also opt from the PG courses being offered 
by the other disciplines.  
 

Electrical Engineering Courses for Elective-I @ 

Course Code 
 

Course Title Contact 
hours 

(L-T-P) 

Credits 

EE 625 VLSI Signal Processing 
2-1-0 

3 

EE 645 Mathematical Methods for Signal 

Processing 
2-1-0 

3 

CS 617 / CS 417 Cryptography & Network Security 
2-1-0 

3 
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NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be 
considered after evaluating the research potential of the promising and motivated PG 
students at the end of the third semester of their program.  
2. If a student opts for the Dual Degree Program but cannot complete the requirements 
of a Ph.D., an exit option with the M.Tech. degree can be earned at the end of the final 
semester of the normal M.Tech. Program by getting the M.Tech. Research Project 
examined in the standard manner as per the requirements for the award of an M.Tech. 
degree. 
3. The enhancement in the scholarship will be from the beginning of the fifth semester 
or from the date on which all requirements for the award of M.Tech. degree are fulfilled, 
whichever is later.  
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in 
VLSI Design and Nanoelectronics (from AY 2017-18 to 2019-20) 

 
Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 
integrated degree (with first division as defined by the awarding Institute/ University 
for Indian applicants and equivalent to international applicants, as assessed by the 
Institute) in Electronics and Communication Engineering or Electronics Engineering or 
Electrical Engineering or Instrumentation and Control Engineering or Computer 
Science and Engineering. Relaxation of 5% in qualifying degree is applicable for SC and 
ST category applicants.  
 
Qualifying Examination:  
(a) International Students: Valid GRE and TOEFL score and valid GATE qualification 
in EC/EE/IC/CS.  
(b) Indian Students: valid GATE qualification or CSIR-JRF or equivalent fellowship in 
EC/EE/IC/CS.  
 
Categories of Admission:  
(a) International Students: (i) International self-financed (ISF) students; (ii) 
International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other countries 
(GSW)  
(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R & D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff 
(IS) of IIT Indore on part-time basis only.  
Candidates of SW, DF and IS categories will not be provided any scholarship.  
 
Duration of Program: 2 years on full-time basis.  
 

Course Structure of 2-Year Full Time M. Tech. Program in VLSI Design and 
Nanoelectronics 

 
1st Year: Semester-I 

Course Code Course Title Contact 
hours 

(L-T-P) 

Credi
t 

EE 621 / EE 
421 

MOS Devices & Modeling 2-1-0 3 

EE 622 / EE 
422 

Digital Circuit Design 2-1-0 3 

EE 635 / EE 
435 

VLSI Technology 2-1-0 3 

EE 651  Digital Circuit Design Laboratory 0-0-4 2 
EE 653 Discrete Device Fabrication and Characterization 

Lab 
0-1-4 3 

ZZ XXX Elective-I 2-1-0 3 
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Total minimum credits earned during the semester 17 
Additional course (as per the requirement basis) 
HS 641 English Communication Skills 2-0-2 PP/N

P 
 
1st Year: Semester-II 

Course Code Course Title Contact 
hours 

(L-T-P) 

Credit 

EE 628 / EE 
428 

Advanced Memory Technology 2-1-0 3 

EE 638/ EE 
438 

System on Programmable Chip Design 2-1-0 3 

EE 640 / EE 
440  

Analog and Mixed Signal IC Design 2-1-0 3 

EE 652 System on Programmable Chip Design Lab 0-0-4 2 
EE 654 Analog and Mixed Signal IC design Lab 0-0-4 2 
EE 698 PG Seminar course  0-2-0 2 
ZZ XXX Elective-II 2-1-0 3 

Total minimum credits earned during the semester 18 



 

                                                                                  11                                        Go to Index  

 

2 nd Year: Semester–III 
S. 

No. 

Course 

code  

Course Title L-T-P Credits 

1 EE 799  M. Tech. Research Project (Stage-

I) 

0-0-36 18 

Total minimum credits to be earned during the semester 18 

 

2 nd Year: Semester–IV 

S. 

No. 

Course 

code 

Course Title  L-T-P Credits 

1 EE 800  M. Tech. Research Project (Stage-

II) 

0-0-36 18 

Total minimum credits to be earned during the semester 18 

Total minimum credits to be earned during the program 71 

 

Suggested Electrical Engineering courses for Elective-I @ 

Course Code Name of the course Contact hours 

(L-T-P) 

Credits 

EE 605 Nanotechnology 2-1-0 3 

EE 625 VLSI Signal Processing 2-1-0 3 

EE 631/ EE 

431 

Organic Electronics 2-1-0 3 

EE 641 EE 441 Advanced Signal Processing 2-1-0 3 

EE 648/ EE 

448 

Antennas and Propagation 2-1-0 3 

EE 701 Time Frequency Analysis 2-1-0 3 

EE 721 Embedded Systems and Computing 2-1-0 3 

EE 725 RF-IC Design 2-1-0 3 

EE 726 Testing and Verification of VLSI Circuits 2-1-0 3 

 

Suggested Electrical Engineering courses for Elective-II @ 

Course Code Name of the course Contact hours 

(L-T-P) 

Credits 

EE 610 / EE 

410 

Power Electronics Application to Power 

Transmission 

2-1-0 3 

EE 624  Interface Effects in Electronic Devices 2-1-0 3 

EE 626 / EE 

426  

MOSFET Reliability Issues 2-1-0 3 

EE 634 / EE 

434  

Semiconductor Based Sensors 2-1-0 3 

EE 722  IC Design for IoT System 2-1-0 3 
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EE 724 / EE 

424 

Advanced Micro-processes and 

Nanotechnology 

2-1-0 3 

EE 728 Architectural Design of ICs 2-1-0 3 

 

@ In addition to this course list, a student can also opt from the PG courses being offered 

by the other disciplines.  

NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be 

considered after evaluating the research potential of the promising and motivated PG 

students at the end of the third semester of their program.  

2. If a student opts for the Dual Degree Program but cannot complete the requirements 

of a Ph.D., an exit option with the M.Tech. degree can be earned at the end of the final 

semester of the normal M.Tech. Program by getting the M.Tech. Research Project 

examined in the standard manner as per the requirements for the award of an M.Tech. 

degree. 

3. The enhancement in the scholarship will be from the beginning of the fifth semester 
or from the date on which all requirements for the award of M.Tech. degree are 

fulfilled, whichever is later.
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in 
VLSI Design and Nanoelectronics (from AY 2020-21  to AY 2024-25) 

 
Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 
integrated degree (with first division as defined by the awarding Institute/ University 
for Indian applicants and equivalent to international applicants, as assessed by the 
Institute) in Electronics and Communication Engineering or Electronics Engineering or 
Electrical Engineering or Instrumentation and Control Engineering or Computer Science 
and Engineering. Relaxation of 5% in the qualifying degree is applicable for SC and ST 
category applicants.  
 
Qualifying Examination:  
(a) International Students: Valid GRE and TOEFL score and valid GATE qualification 
in EC/EE/IC/CS.  
(b) Indian Students: valid GATE qualification or CSIR-JRF or equivalent fellowship in 
EC/EE/IC/CS.  
 
Categories of Admission:  
(a) International Students: (i) International self-financed (ISF) students; (ii) 
International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other countries 
(GSW)  
(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R & D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff 
(IS) of IIT Indore on part-time basis only.  
Candidates of SW, DF and IS categories will not be provided any scholarship.  
 
Duration of Program: 2 years on full-time basis.  
 
Course Structure of 2-Year Full Time M. Tech. Program in VLSI Design and 
Nanoelectronics 
 
1st Year: Semester-I 

Course Code Course Title Contact 
hours 
(L-T-P) 

Cred
it 

EE 621 / EE 421 MOS Devices & Modeling 2-1-0 3 
EE 622 / EE 422 Digital Circuit Design 2-1-0 3 
EE 635 / EE 435 VLSI Technology 2-1-0 3 
EE 651  Digital Circuit Design Laboratory 0-0-4 2 
EE 653 Discrete Device Fabrication and Characterization 

Lab 
0-1-4 3 

ZZ XXX Elective-I 2-1-0 3 
Total minimum credits earned during the semester 17 
Additional course (as per the requirement basis) 
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HS 641 English Communication Skills 2-0-2 PP/N
P 

 
1st Year: Semester-II 

Course Code Course Title Contact 
hours 
(L-T-P) 

Credit 

EE 629 / EE 
429 

Nanotechnology and Nanoelectronics 2-1-0 3 

EE 638/ EE 
438 

System on Programmable Chip Design 2-1-0 3 

EE 640 / EE 
440  

Analog and Mixed Signal IC Design 2-1-0 3 

EE 652 System on Programmable Chip Design Lab 0-0-4 2 
EE 654 Analog and Mixed Signal IC design Lab 0-0-4 2 
EE 698 PG Seminar course  0-2-0 2 
ZZ XXX Elective-II 2-1-0 3 
Total minimum credits earned during the semester 18 

 

2 nd Year: Semester–III 

S. 

No. 

Course 

code  

Course Title L-T-P Credits 

1 EE 799  M. Tech. Research Project (Stage-I) 0-0-36 18 

Total minimum credits to be earned during the semester 18 

 

2 nd Year: Semester–IV 

S. 

No. 

Course 

code 

Course Title  L-T-P Credits 

1 EE 800  M. Tech. Research Project (Stage-

II) 

0-0-36 18 

Total minimum credits to be earned during the semester 18 

Total minimum credits to be earned during the program 71 

 

Suggested Electrical Engineering courses for Elective-I @ 

Course Code Name of the course Contact hours 

(L-T-P) 

Credits 

EE 605 Nanotechnology 2-1-0 3 

EE 625 VLSI Signal Processing 2-1-0 3 

EE 631/ EE 

431 

Organic Electronics 2-1-0 3 

EE 641 EE 441 Advanced Signal Processing 2-1-0 3 

EE 648/ EE 

448 

Antennas and Propagation 2-1-0 3 

EE 701 Time Frequency Analysis 2-1-0 3 
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EE 721 Embedded Systems and Computing 2-1-0 3 

EE 725 RF-IC Design 2-1-0 3 

EE 726 Testing and Verification of VLSI Circuits 2-1-0 3 

 

Suggested Electrical Engineering courses for Elective-II @ 

Course Code Name of the course Contact hours 

(L-T-P) 

Credits 

EE 610 / EE 

410 

Power Electronics Application to Power 

Transmission 

2-1-0 3 

EE 624  Interface Effects in Electronic Devices 2-1-0 3 

EE 626 / EE 

426  

MOSFET Reliability Issues 2-1-0 3 

EE 628 / EE 

428 

Advanced Memory Technology 2-1-0 3 

EE 634 / EE 

434  

Semiconductor Based Sensors 2-1-0 3 

EE 722  IC Design for IoT System 2-1-0 3 

EE 724 / EE 

424 

Advanced Micro-processes and 

Nanotechnology 

2-1-0 3 

EE 728 Architectural Design of ICs 2-1-0 3 

@ In addition to this course list, a student can also opt from the PG courses being offered 

by the other disciplines.  

NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be 

considered after evaluating the research potential of the promising and motivated PG 

students at the end of the third semester of their program.  

2. If a student opts for the Dual Degree Program but cannot complete the requirements 

of a Ph.D., an exit option with the M.Tech. degree can be earned at the end of the final 

semester of the normal M.Tech. Program by getting the M.Tech. Research Project 

examined in the standard manner as per the requirements for the award of an M.Tech. 

degree. 

3. The enhancement in the scholarship will be from the beginning of the fifth semester 
or from the date on which all requirements for the award of M.Tech. degree are fulfilled, 
whichever is later. 
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in 
VLSI Design and Nanoelectronics (from AY 2025-26) 

 
Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 
integrated degree or equivalent degree (with first division as defined by the awarding 
Institute/ University for Indian applicants and equivalent to International applicants, as 
assessed by the Institute) in Electronics and Communication Engineering or Electronics 
Engineering or Electrical Engineering or Instrumentation and Control Engineering or 
Computer Science and Engineering.  
 
Relaxation of 5% in qualifying degree is applicable for SC and ST category applicants.  
 
Qualifying Examination:  
(a) International Students: Valid score of GRE/ TOEFL/IELTS or equivalent, a 
statement of purpose, a letter of recommendation, and an interview (In person or over 
video conference). 
(b) Indian Students: valid GATE qualification in EC/EE/IN/CS/Data Science and 
Artificial Intelligence (DA)/ Physics (PH). 
 
Categories of Admission:  
(a) International Students: (i) International self-financed (ISF) students; (ii) 
International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other countries 
(GSW)  
(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R & D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff 
(IS) of IIT Indore on part-time basis only.  
Candidates of SW, DF and IS categories will not be provided any scholarship.  
 
Duration of Program: 2 years on full-time basis.  
 
Course Structure of 2-Year Full Time M. Tech. Program in VLSI Design and 
Nanoelectronics 
 
1st Year: Semester-I 

Course Code Course Title Contact 
hours 
(L-T-P) 

Cred
it 

EE 621 / EE 421 MOS Devices & Modeling 2-1-0 3 
EE 622 / EE 422 Digital Circuit Design 2-1-0 3 
EE 635 / EE 435 VLSI Technology 2-1-0 3 
EE 651  Digital Circuit Design Laboratory 0-0-4 2 
EE 653 Discrete Device Fabrication and Characterization 

Lab 
0-1-4 3 

ZZ XXX Elective-I 2-1-0 3 
Total minimum credits earned during the semester 17 
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Additional course (as per the requirement basis) 
HS 641 English Communication Skills 2-0-2 PP/N

P 
 
1st Year: Semester-II 

Course Code Course Title Contact 
hours 
(L-T-P) 

Credit 

EE 629 / EE 
429 

Nanotechnology and Nanoelectronics 2-1-0 3 

EE 638/ EE 
438 

System on Programmable Chip Design 2-1-0 3 

EE 640 / EE 
440  

Analog and Mixed Signal IC Design 2-1-0 3 

EE 652 System on Programmable Chip Design Lab 0-0-4 2 
EE 654 Analog and Mixed Signal IC design Lab 0-0-4 2 
EE 698 PG Seminar course  0-2-0 2 
ZZ XXX Elective-II 2-1-0 3 
Total minimum credits earned during the semester 18 

 

2 nd Year: Semester–III 

S. 

No. 

Course 

code  

Course Title L-T-P Credits 

1 EE 799  M. Tech. Research Project (Stage-I) 0-0-36 18 

Total minimum credits to be earned during the semester 18 

 

2 nd Year: Semester–IV 

S. 

No. 

Course 

code 

Course Title  L-T-P Credits 

1 EE 800  M. Tech. Research Project (Stage-

II) 

0-0-36 18 

Total minimum credits to be earned during the semester 18 

Total minimum credits to be earned during the program 71 

 

Suggested Electrical Engineering courses for Elective-I @ 

Course Code Name of the course Contact hours 

(L-T-P) 

Credits 

EE 605 Nanotechnology 2-1-0 3 

EE 625 VLSI Signal Processing 2-1-0 3 

EE 631/ EE 

431 

Organic Electronics 2-1-0 3 

EE 641 EE 441 Advanced Signal Processing 2-1-0 3 

EE 648/ EE 

448 

Antennas and Propagation 2-1-0 3 
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EE 701 Time Frequency Analysis 2-1-0 3 

EE 721 Embedded Systems and Computing 2-1-0 3 

EE 725 RF-IC Design 2-1-0 3 

EE 726 Testing and Verification of VLSI Circuits 2-1-0 3 

 

Suggested Electrical Engineering courses for Elective-II @ 

Course Code Name of the course Contact hours 

(L-T-P) 

Credits 

EE 610 / EE 

410 

Power Electronics Application to Power 

Transmission 

2-1-0 3 

EE 624  Interface Effects in Electronic Devices 2-1-0 3 

EE 626 / EE 

426  

MOSFET Reliability Issues 2-1-0 3 

EE 628 / EE 

428 

Advanced Memory Technology 2-1-0 3 

EE 634 / EE 

434  

Semiconductor Based Sensors 2-1-0 3 

EE 722  IC Design for IoT System 2-1-0 3 

EE 724 / EE 

424 

Advanced Micro-processes and 

Nanotechnology 

2-1-0 3 

EE 728 Architectural Design of ICs 2-1-0 3 

@ In addition to this course list, a student can also opt from the PG courses being offered 

by the other disciplines.  

NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be 

considered after evaluating the research potential of the promising and motivated PG 

students at the end of the third semester of their program.  

2. If a student opts for the Dual Degree Program but cannot complete the requirements 

of a Ph.D., an exit option with the M.Tech. degree can be earned at the end of the final 

semester of the normal M.Tech. Program by getting the M.Tech. Research Project 

examined in the standard manner as per the requirements for the award of an M.Tech. 

degree. 

3. The enhancement in the scholarship will be from the beginning of the fifth semester 
or from the date on which all requirements for the award of M.Tech. degree are fulfilled, 
whichever is later. 
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Course Structure of 2-Year Full Time M. Tech. Program in Power 
Systems and Power Electronics  

(From AY 2025-26 onwards) 
 

Minimum Educational Qualification: Four-year bachelor’s degree or five-year 
integrated degree (with first division) in Electrical Engineering or Electrical and 
Electronics Engineering or Power Engineering or Power and Control Engineering. 
Relaxation on CPI/CPGA or percentage marks of the qualifying degree is applicable as per 
Government of India rules.  

Qualifying Examination:  

(a) Indian Students: Valid GATE qualification in Electrical Engineering (EE) or in 
Instrumentation Engineering (IN) or in Electronics and Communication 
Engineering (EC). 

(b) International Students: Valid score of TOEFL or IELTS and valid score of GRE.  

Categories of Admission:  

(a) Indian Students:  

(i) Teaching Assistantship (TA);  
(ii) Highly motivated sponsored candidate (SW) on full-time basis from highly reputed R 
& D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed 
Industries;  
(iii) Defence Forces (DF): Candidates sponsored by the Defence Forces;  
(iv) Regular institute staff (IS) of IIT Indore on part-time basis only.   
 

(b) International Students:  
(i) International self-financed (ISF) students;  
(ii) International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other countries 
(GSW)  
 
Candidates of SW, DF and IS categories will not be eligible for TA scholarship.  

Duration of Program: 2 years on full-time basis.  

Number of approved seats under TA category: 10 (reservation will be applicable as 
per the GoI norms)  

1st Year: Semester-I 

Course Code Course Title Contact 
hours 
(L-T-P) 

Credits 

EE 607 Power System Operation and Control 2-1-0 3 

EV 605/ EE 
605C 

Electric Machines and Drives 2-0-2 3 
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EE 6XX/ EV 6XX Elective – I (one from Group A) X-X-X 3 

EE 6XX Elective – II 
(all three 

from Group 
B) (Credits: 3 

× 1.5 
= 4.5) 

 
 
OR 

EE 6XX/ 
EV 6XX 

Elective – II (one from Group 
A) (Credit: 3) 

 
 

4.5 EE 6XX Elective – III EE 6XX Elective – III (one from Group 
B) (Credit: 
1.5) 

EE 6XX Elective – IV 

EE 657 Power Systems Lab 0-0-4 2 

EE 693 Mini Project - 1 0-0-3 1.5 

Total minimum credits earned during the semester 17 

Additional course (as per the requirement basis) 

HS 641 English Communication Skills 2-0-2 PP/NP 

            

         1st Year: Semester-II 
 

Course Code Course Title Contact 
hours 
(L-T-P) 

Credits 

EE 684/ EE 484 Power System Protection 2-1-0 3 

EE 601/ EE 
401C 

Power Electronics 2-1-0 3 

EE 6XX/ EV 6XX Elective – V (one from Group C) X-X-X 3 

EE 6XX Elective – VI (all three from 
Group D) 

(Credits: 3 × 
1.5 = 4.5) 

 
OR 

EE 
6XX/ EV 
6XX 

Elective – VI (one from Group 
C) (Credit: 
3) 

 
4.5 

EE 6XX Elective – VII EE 6XX Elective – VII (one from Group 
D) (Credit: 
1.5) 

EE 6XX Elective – VIII 

EE 658 Power Electronics Lab 0-0-4 2 

EE 694 Mini Project - 2 0-0-3 1.5 

EE 698 PG Seminar course 0-2-0 2 

Total minimum credits earned during the semester 19 

 

2nd Year: Semester-III 
 

Course Code Course Title Contact 
hours (L-
T-P) 

Credits 

EE 799 M. Tech. Research Project (Stage-I) 0-0-36 18 

Total minimum credits earned during the semester 18 
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2nd Year: Semester-IV 
 

Course Code Course Title Contact 
hours (L-
T-P) 

Credits 

EE 800 M. Tech. Research Project (Stage-II) 0-0-36 18 

Total minimum credits earned during the semester    18 

Total minimum credits to be earned during the program 72 
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Elective courses under Group-A@ (Departmental/ Allied Electives (Full Semester)) 
Course Code Course Title Contact hours 

(L-T-P) 
Credits 

EE 603 Optimization Techniques 2-1-0 3 
EE 641/ EE 441 Advanced Signal Processing 2-1-0 3 

EE 645 Mathematical Methods for Signal Processing 2-1-0 3 
EV 608/ EV 408 Hybrid Electric Vehicles 2-1-0 3 
EV 607/ EV 407 Energy Storage in Electric Vehicle 2-1-0 3 

@In addition to this course list, a student can also opt any full-semester PG elective 

course being offered by the Department of Electrical Engineering (EE) or the Center 

for Electric Vehicles and Intelligent Transport Systems (CEVITS) allied with the 

program. 

Suggested Elective courses under Group-B* (Departmental Electives (Half 
Semester)) 

 

Course Code Course Title Contact hours 
(L-T-P) 

Credits 

EE 409/ EE 609 Power System Modelling 2-1-0 (Half Semester) 1.5 
EE 449/ EE 649 Power System Stability 2-1-0 (Half Semester) 1.5 
EE 463/ EE 663 Design of Electric Motors 2-1-0 (Half Semester) 1.5 

EE 459/ EE 659 Linear Systems Theory 2-1-0 (Half Semester) 1.5 

*In addition to this course list, a student can also opt any half-semester PG elective 

course being offered by the Department of Electrical Engineering (EE) allied with 

the program. 

 

Suggested Elective courses under Group-C@ (Departmental/ Allied Electives (Full 
Semester)) 

Course Code Course Title Contact hours 
(L-T-P) 

Credits 

EE 610/ EE 410 Power Electronics Applications to Power 
Transmission 

2-1-0 3 

EE 638/ EE 438 System on Programable Chip Design 2-1-0 3 

EV 602/ EV 402 Vehicular Communication System 2-1-0 3 

@In addition to this course list, a student can also opt any full-semester PG elective 

course being offered by the Department of Electrical Engineering (EE) or the 

Center for Electric Vehicles and Intelligent Transport Systems (CEVITS) allied 

with the program. 
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Suggested Elective courses under Group-D* (Departmental Electives (Half 
Semester)) 

 

Course Code Course Title Contact hours 
(L-T-P) 

Credits 

EE 456/ EE 656 Deregulated Power Systems 2-1-0 (Half Semester) 1.5 
EE 467/ EE 667 Cyber resiliency in Smart Grid 2-1-0 (Half Semester) 1.5 

EE 460/ EE 660 Microgrids and Distributed Generation 2-1-0 (Half Semester) 1.5 
EE 464/ EE 664 Optimal and Adaptive Control 2-1-0 (Half Semester) 1.5 
EE 466/ EE 666 Electromagnetic Interference and Compatibility 2-1-0 (Half Semester) 1.5 

* In addition to this course list, a student can also opt any half-semester PG elective course 

being offered by the Department of Electrical Engineering (EE) allied with the program. 

 

NOTE: 

1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be considered 

after evaluating the research potential of the promising and motivated PG students at 

the end of the third semester of their program.  

2. If a student opts for the Dual Degree Program but cannot complete the requirements 

of a Ph.D., an exit option with the M.Tech. degree can be earned at the end of the final 

semester of the normal M.Tech. Program by getting the M.Tech. Research Project 

examined in the standard manner as per the requirements for the award of an M.Tech. 

degree.  

3. The enhancement in the scholarship will be from the beginning of the fifth semester 
or from the date on which all requirements for the award of M.Tech. degree are 
fulfilled, whichever is later. 

 
 

 

 

 

 

 

 

 

 

 
 



 

                                                                              24                                                   Go to 

Index  

 

Course Structure of M.S. (Research) Program in Electrical Engineering 
with an option to convert to M.S. (Research) + Ph.D. dual degree program  

(From AY 2019-20 to AY 2024-25) 
 
 
Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 
integrated degree (with first division as defined by the awarding Institute/ University 
for Indian applicants and equivalent to International applicants, as assessed by the 
Institute) in Electrical Engineering or Electronics Engineering or Electronics and 
Communication Engineering or Electronics and Instrumentation Engineering. 
(Relaxation of 5% in CPI/CPGA or percentage marks of the qualifying degree is 
applicable for Indian applicants belonging to SC and ST categories)  
 
Qualifying Examination:  
(a) International Students: Valid score of TOEFL or IELTS and valid score of GRE 
(b) Indian Students: Valid GATE qualification in Electrical Engineering (EE) or 
Electronics and Communication Engineering (EC) or Electronics and Instrumentation 
Engineering (IN) 
 
Categories of Admission:  
(a) International applicants: (i) International self-financed (ISF) students; (ii) 

International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other 
countries (GSW)  

(b) Indian applicants: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R & D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Institute Staff (IS) of 
IIT Indore on part-time basis only.  

 
Duration of Program: 2 years on full-time basis with maximum extension of one 
semester.  
 
Evaluation of Research Work and Thesis: Students are expected to identify their 
Thesis Supervisor(s) within one month of joining the program so that PG Student 
Progress Committee (PSPC) can be formed and student can start research work from 
beginning of the program. Progress of the M.S. thesis will be monitored by PSPC through 
CERP to be conducted at the end of every semester with preferably Mid Semester 
evaluation also. Final evaluation of M.S. thesis will be done by at-least one External 
Examiner. Student must have one journal publication in SCI index from his/ her M.S. 
thesis for completion of the degree. Final evaluation of MS thesis will be done by at-least 
one Professor or equivalent level External Examiner from outside the Institute but 
within India.  Student must have one journal publication in SCI index from his/ her MS 
thesis for completion of the degree. 
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1st year: Semester-I 
Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

ZZ XXX Elective-I X-X-X 3 

ZZ XXX Elective-II X-X-X 3 

ZZ XXX Elective-III X-X-X 3 

EE 697 PG Seminar Course 0-2-0 2 

EE 791 M S Thesis (Stage-1) 0-0-14 7 

Total minimum credits earned during the semester 18 
HS 641 English Communication 

Skills 

2-0-2 Non-credit 

course (with 

PP/NP grade) 

 
 
1st year: Semester-II 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

EE 792 MS Thesis (Stage-II) 0-0-36 18 

Total minimum credits earned during the semester 18 

 
2nd year: Semester-III 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

EE 793 MS Thesis (Stage-III) 0-0-36 18 

Total minimum credits earned during the semester 18 

 
2nd year: Semester-IV 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

EE 794 MS Thesis (Stage-IV) 0-0-36 18 

Total minimum credits earned during the semester 18 

 
Courses from Electrical Engineering for the Electives Courses: 
(In addition to these courses the students can also take courses offered by other 
disciplines based on their learning needs/ interests) 

Course Code Course Title Contact Hours (L-

T-P) and Credits 

EE 601/401C Power Electronics 2-1-0-3 

EE 603 Optimization Techniques 2-1-0-3 

EE 604 Soft Computing Techniques 2-1-0-3 

EE 605 Nanotechnology 2-1-0-3 

EE 607 Power System Operation and Control 2-1-0-3 



 

                                                                              26                                                   Go to 

Index  

 

EE 610/410 Power Electronics Applications to Power 

Transmission 

2-1-0-3 

EE 612/412 Digital Communication Systems 2-1-0-3 

EE 619/419 Biomedical Optics 3-0-0-3 

EE 620/420 IC Fabrication Technology 2-1-0-3 

EE 621/421 MOS Devices and Modeling 2-1-0-3 

EE 622/422 Digital Circuit Design 2-1-0-3 

EE 623 Introduction to VLSI Design 3-0-2-4 

EE 624 Interface Effects in Electronic Devices 2-1-0-3 

EE 625 VLSI Signal Processing 2-1-0-3 

EE 626/426 MOSFET Reliability Issues 2-1-0-3 

EE 628/428 Advanced Memory Technology 2-1-0-3 

EE 629/429 Nanotechnology and Nanoelectronics 2-1-0-3 

EE 630/430 Analog CMOS IC Design 2-1-0-3 

EE 631/431 Organic Electronics 2-1-0-3 

EE 632/432 Optoelectronics 2-1-0-3 

EE 633 Low Power RF CMOS IC Design 2-1-0-3 

EE 634/434 Semiconductor Based Devices 2-1-0-3 

EE 635/ 435 VLSI Technology 2-1-0-3 

EE 638/ EE 

438 

System on Programmable Chip Design 2-1-0-3 

EE 640/440 Analog and Mixed Signal IC Design 2-1-0-3 

EE 641/441 Advanced Signal Processing 2-1-0-3 

EE 642 Wireless Communication 2-1-0-3 

EE 643 Detection and Estimation Theory 2-1-0-3 

EE 644 Image processing  2-1-0-3 

EE 645 Mathematical Methods for Signal 

Processing 

2-1-0-3 

EE 646/446 Information and Coding Theory 2-1-0-3 

EE 648/ EE 

448 

Antennas and Propagation 2-1-0-3 

EE 470/ EE 

670 

Brain Signal Processing 2-1-0-3 

EE 472/ EE 

672 

Human-Centric Multimedia Quality 

Analysis 

2-1-0-3 

EE 468/668 Game Theory and Mechanism Design 2-1-0-3 

EE 701 Time Frequency Analysis 2-1-0-3 

EE 721 Embedded Systems and Computing 2-1-0-3 

EE 730 IC Design for IOT System 2-1-0-3 

EE 724/424 Advanced Microprocesses and 

Nanotechnology 

2-1-0-3 
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EE 725 RF-IC Design 2-1-0-3 

EE 726 Testing and Verification of VLSI Circuits 2-1-0-3 

EE 728 Architectural Design of ICs 2-1-0-3 

EE 740 Speech Signal Processing 2-1-0-3 

EE 742 MIMO Wireless Communications 2-1-0-3 
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Course Structure of M.S. (Research) Program in Electrical Engineering 
with an option to convert to M.S. (Research) + Ph.D. dual degree program  

(From AY 2025-26) 
 
 
Minimum Educational Qualification: Four-year Bachelor’s degree or five-year 
integrated degree or equivalent degree (with first division as defined by the awarding 
Institute/ University for Indian applicants and equivalent to international applicants, as 
assessed by the Institute) in Electrical Engineering or Electronics Engineering or 
Electronics and Communication Engineering or Electronics and Instrumentation 
Engineering.  
 
(Relaxation of 5% in CPI/CPGA or percentage marks of the qualifying degree is 
applicable for Indian applicants belonging to SC and ST categories)  
 
Qualifying Examination:  
 
(a) International Students: Valid score of GRE/ TOEFL/IELTS or equivalent, a 
statement of purpose, a letter of recommendation, and an interview (In person or over 
video conference). 
 
(b) Indian Students: Valid GATE qualification in Electrical Engineering (EE) or 
Electronics and Communication Engineering (EC) or Electronics and Instrumentation 
Engineering (IN), Computer Science (CS)/ Data Science and Artificial Intelligence (DA).  
 
Categories of Admission:  
 
(a) International applicants: (i) International self-financed (ISF) students; (ii) 

International students sponsored by non-government organizations or by a reputed 
industry (ISW); (iii) International students sponsored by foreign government or its 
organizations or through mutual collaborative programs of India with other 
countries (GSW)  

(b) Indian applicants: Teaching Assistantship (TA); (ii) Highly motivated sponsored 
candidate (SW) on full-time basis from highly reputed R & D organizations such as 
DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed Industries; (iii) Defense 
Forces (DF): Candidates sponsored by the Defense Forces; (iv) Institute Staff (IS) of 
IIT Indore on part-time basis only.  

 
*Selection of M.S. (Research) programs would be based on performance in the GATE 
examination and interview of the shortlisted applicants. 
 
Duration of Program: 2 years on full-time basis with maximum extension of one 
semester.  
 
Evaluation of Research Work and Thesis: Students are expected to identify their 
Thesis Supervisor(s) within one month of joining the program so that PG Student 
Progress Committee (PSPC) can be formed and student can start research work from 
beginning of the program. Progress of the M.S. thesis will be monitored by PSPC through 
CERP to be conducted at the end of every semester with preferably Mid Semester 
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evaluation also. Final evaluation of M.S. thesis will be done by at-least one External 
Examiner. Student must have one journal publication in SCI index from his/ her M.S. 
thesis for completion of the degree. Final evaluation of MS thesis will be done by at-least 
one Professor or equivalent level External Examiner from outside the Institute but 
within India.  Student must have one journal publication in SCI index from his/ her MS 
thesis for completion of the degree. 
 
1st year: Semester-I 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

ZZ XXX Elective-I X-X-X 3 

ZZ XXX Elective-II X-X-X 3 

ZZ XXX Elective-III X-X-X 3 

EE 697 PG Seminar Course 0-2-0 2 

EE 791 M S Thesis (Stage-1) 0-0-14 7 

Total minimum credits earned during the semester 18 
HS 641 English Communication 

Skills 

2-0-2 Non-credit 

course (with 

PP/NP grade) 

 
 
1st year: Semester-II 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

EE 792 MS Thesis (Stage-II) 0-0-36 18 

Total minimum credits earned during the semester 18 

 
2nd year: Semester-III 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

EE 793 MS Thesis (Stage-III) 0-0-36 18 

Total minimum credits earned during the semester 18 

 
2nd year: Semester-IV 

Course 

Code 

Course Name Contact Hours (L-

T-P) 

Credits 

EE 794 MS Thesis (Stage-IV) 0-0-36 18 

Total minimum credits earned during the semester 18 

 
Courses from Electrical Engineering for the Electives Courses: 
(In addition to these courses the students can also take courses offered by other 
disciplines based on their learning needs/ interests) 

Course Code Course Title Contact Hours (L-

T-P) and Credits 
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EE 601/401C Power Electronics 2-1-0-3 

EE 603 Optimization Techniques 2-1-0-3 

EE 604 Soft Computing Techniques 2-1-0-3 

EE 605 Nanotechnology 2-1-0-3 

EE 607 Power System Operation and Control 2-1-0-3 

EE 610/410 Power Electronics Applications to Power 

Transmission 

2-1-0-3 

EE 612/412 Digital Communication Systems 2-1-0-3 

EE 619/419 Biomedical Optics 3-0-0-3 

EE 620/420 IC Fabrication Technology 2-1-0-3 

EE 621/421 MOS Devices and Modeling 2-1-0-3 

EE 622/422 Digital Circuit Design 2-1-0-3 

EE 623 Introduction to VLSI Design 3-0-2-4 

EE 624 Interface Effects in Electronic Devices 2-1-0-3 

EE 625 VLSI Signal Processing 2-1-0-3 

EE 626/426 MOSFET Reliability Issues 2-1-0-3 

EE 628/428 Advanced Memory Technology 2-1-0-3 

EE 629/429 Nanotechnology and Nanoelectronics 2-1-0-3 

EE 630/430 Analog CMOS IC Design 2-1-0-3 

EE 631/431 Organic Electronics 2-1-0-3 

EE 632/432 Optoelectronics 2-1-0-3 

EE 633 Low Power RF CMOS IC Design 2-1-0-3 

EE 634/434 Semiconductor Based Devices 2-1-0-3 

EE 635/ 435 VLSI Technology 2-1-0-3 

EE 638/ EE 

438 

System on Programmable Chip Design 2-1-0-3 

EE 640/440 Analog and Mixed Signal IC Design 2-1-0-3 

EE 641/441 Advanced Signal Processing 2-1-0-3 

EE 642 Wireless Communication 2-1-0-3 

EE 643 Detection and Estimation Theory 2-1-0-3 

EE 644 Image processing  2-1-0-3 

EE 645 Mathematical Methods for Signal 

Processing 

2-1-0-3 

EE 646/446 Information and Coding Theory 2-1-0-3 

EE 648/ EE 

448 

Antennas and Propagation 2-1-0-3 

EE 701 Time Frequency Analysis 2-1-0-3 

EE 721 Embedded Systems and Computing 2-1-0-3 

EE 730 IC Design for IOT System 2-1-0-3 

EE 724/424 Advanced Microprocesses and 

Nanotechnology 

2-1-0-3 
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EE 725 RF-IC Design 2-1-0-3 

EE 726 Testing and Verification of VLSI Circuits 2-1-0-3 

EE 728 Architectural Design of ICs 2-1-0-3 

EE 740 Speech Signal Processing 2-1-0-3 

EE 742 MIMO Wireless Communications 2-1-0-3 
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Course Structure for Ph.D. program in Electrical Engineering 

 

(A) Semester-I (Autumn/Spring) 

Sr. 

No. 

Course code Course Title L-T-P-

Credits 

1 ZZ xxx Elective-I  x-x-x-3 

2 ZZ xxx Elective-II x-x-x-3 

3 ZZ xxx Elective-III  x-x-x-3 

4 EE 797 * / EE 798* Seminar Course 0-2-0-2 

 

(B) Semester-II (Spring/Autumn) 

Sr. 

No. 

Course code Course Title L-T-P-

Credits 

1 ZZ xxx Elective-IV  x-x-x-3 

2 ZZ xxx Elective-V  x-x-x-3 

3 ZZ xxx Elective-VI x-x-x-3 

4 EE 798 * / EE 797* Seminar Course 0-2-0-2 

 

Note 

1. A Ph.D. student having M.Tech./ M.E./ M.Phil. qualification has to do one 

semester coursework (with 2-3 Ph.D. level courses). Minimum number of 

courses will be 2 Ph.D. level courses and one Ph.D. seminar course i.e. (minimum 

coursework of 8 credits). 

2. A Ph.D. student having B.Tech./ BE / M.Sc. or equivalent qualification 

admitted to Ph.D. Program in an Engineering discipline shall do 6-8 courses of 

at least 3 credits each and 1-2 Ph.D. Seminar courses of at least 2 credits each. 

Minimum number of courses will be 6 Ph.D. level courses and one Ph.D. seminar 

course (minimum coursework of 20 credits). 

* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or 

both as suggested by the Faculty Advisor/Thesis Supervisor. 
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Electrical Engineering courses for Electives-I to VI 

(in addition to these courses, students can also take courses from other disciplines) 

S. 

N

o. 

Course Code Course Title Contact 

Hours 

(L-T-P-C) 

1.  EE 601/401C Power Electronics 2-1-0-3 

2.  EE 603 Optimization Techniques 2-1-0-3 

3.  EE 604 Soft Computing Techniques 2-1-0-3 

4.  EE 605 Nanotechnology 2-1-0-3 

5.  EE 607 Power System Operation and Control 2-1-0-3 

6.  EE 610 / EE 410 Power Electronics Applications to Power 

Transmission 

2-1-0-3 

7.  EE 612 / EE 412 Digital Communication Systems 2-1-0-3 

8.  EE 619 / EE 419 Biomedical Optics 3-0-0-3 

9.  EE 620 / EE 420 IC Fabrication Technology 2-1-0-3 

10.  EE 621 / EE 421 MOS Devices & Modeling 2-1-0-3 

11.  EE 622 / EE 422 Digital Circuit Design 2-1-0-3 

12.  EE 623 Introduction to VLSI Design 3-0-2-4 

13.  EE 624 Interface Effects in Electronics Devices 2-1-0-3 

14.  EE 625 VLSI Signal Processing 2-1-0-3 

15.  EE 626 / EE 426 MOSFET Reliability Issues 2-1-0-3 

16.  EE 628 / EE 428 Advanced Memory Technology 2-1-0-3 

17.  EE 629 / EE 429 Nanotechnology and Nanoelectronics 2-1-0-3 

18.  EE 630/ EE 430 Analog CMOS IC Design 2-1-0-3 

19.  EE 631 / EE 431 / 

IEE 431  

Organic Electronics 2-1-0-3 

20.  EE 632 / EE 432  Optoelectronics 2-1-0-3 

21.  EE 633  Low Power RF CMOS Design 2-1-0-3 

22.  EE 634 / EE 434 Semiconductor Based Devices 2-1-0-3 

23.  EE 635 / EE 435 VLSI Technology 2-1-0-3 

24.  EE 638/ EE 438 System on Programmable Chip Design 2-1-0-3 

25.  EE 640 / EE 440  Analog and Mixed Signal IC Design 2-1-0-3 



 

                                                                              34                                                   Go to 

Index  

 

26.  EE 641 / EE 441 Advanced Signal Processing 2-1-0-3 

27.  EE 642 Wireless Communication 2-1-0-3 

28.  EE 643 Detection and Estimation Theory 2-1-0-3 

29.  EE 644 Image Processing 2-1-0-3 

30.  EE 645 Mathematical Methods for Signal Processing 2-1-0-3 

31.  EE 646 / EE 446 Information and Coding Theory 2-1-0-3 

32.  EE 647/ EE 447 Advanced Photonics 2-1-0-3 

33.  EE 648/ EE 448 Antennas and Propagation 2-1-0-3 

34.  EE 650/ EE 450 Internet of Things (IoT) Networks 2-1-0-3 

35.  EE 450N/EE 650N IoT Communication Networks 2-1-0-3 

36.  EE 455/ EE 655 Optical Wireless Communications 2-1-0-3 

37.  EE 661 Microwave Engineering 2-1-0-3 

38.  EE 662 Microwave Laboratory 0-0-3-1.5 

39.  EE 683/ EE 483 Error Correcting Codes 2-1-0-3 

40.  EE 684/EE 484 Power System Protection 2-1-0-3 

41.  EE 686 Applied Optimization for Advanced Wireless 
Communication Systems 

2-0-2-3 

42.  EE 701 Time-Frequency Analysis 2-1-0-3 

43.  EE 721 Embedded Systems and Computing 2-1-0-3 

44.  EE 722  IC Design for IoT System 2-1-0-3 

45.  EE 724 / EE 424 Advanced Micro-processes and Nanotechnology 2-1-0-3 

46.  EE 725 RF-IC Design 2-1-0-3 

47.  EE 726 Testing and Verification of VLSI Circuits 2-1-0-3 

48.  EE 728 Architectural Design of ICs 2-1-0-3 

49.  EE 740 Speech Signal Processing 2-1-0-3 

50.  EE 742 MIMO Wireless Communications 2-1-0-3 
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Course Code EE 601/401C 

Title of the Course Power Electronics 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  

 

Power electronics at UG level 

Scope of the Course  

Course Syllabus Power Switches: BJT, MOSFET, IGBT, SCR and GTO characteristics, 

control and protection. 

Electromagnetic components: Design of Inductor and 

Transformers. 

Review of Line Commutated Converters. 

Switched Mode Rectifiers: Circuits and Techniques. 

DC-DC converters: steady state analysis and dynamic modeling of 

DC-DC converters. 

Voltage Source Inverters: Single Phase Inverters, Three Phase 

Inverters, Multilevel Inverters, PWM strategies for Inverters.  

Current Source Inverters: Single phase and three phase circuit 

configuration. 

Overview of modeling and simulation of power electronic 

converters 

Suggested Books 1. N. Mohan, T.M. Undeland & W.P. Robbins, Power 

Electronics: Converter, Applications & Design, John Wiley 

& Sons, 2007. 

2. Umanand L, Power Electronics: Essentials and 

Applications, Wiley India, 2009. 

3. Erickson, R.W. and Maksimovic, D., Fundamentals of Power 

Electronics, 2nd Edition, Kluwer Academic Publishers, 2002. 

4. Patil M.B., Ramanarayanan V., Ranganathan, V.T., Simulation 

of Power Electronic Circuits, Narosa Publishers, 2009 
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Course Code EE 603 

Title of the Course Optimization Techniques 

Credit Structure  
 

L-T-P-Credits 
2-1-0-3 

Name of the Concerned 
Discipline 

Electrical Engineering 

Pre–requisite, if any  Nil 
Scope of the Course The objective of this course is to introduce the various types 

of optimization problems., their solution techniques and 
applications in signal processing and communications. 
 

Course Syllabus Fundamental concepts in optimization, optimality 

conditions for constrained and unconstrained problems., 

duality theory, various algorithms for single variable as well 

as multivariable unconstrained optimization problems., 

constrained optimization algorithms, linear programming, 

integer programming, geometric programming and 

introduction to evolutionary algorithms.  

Suggested Books  1. S.S. Rao, Engineering optimization: theory and 

practice (3rd edition), John Wiley and Sons, 2009, ISBN: 

978-0471550341. 

2. K. Deb, Optimization for engineering Design: 

algorithms and examples, Prentice Hall India Learning 

Pvt. Ltd. New Delhi, 2009, ISBN: 978-8120309432. 

3. A. Ravindran, K. M. Ragsdell, G. V. Reklaitis, Engineering 

Optimization: methods and applications (2nd edition), 

Wiley India Pvt. Ltd., 2006, ISBN: 978-0471558149. 
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Course Code EE 604 

Title of the Course Soft Computing Techniques 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Nil 

Scope of the Course The objective of this course is to introduce the various types of 

Soft Computing Techniques such as ANN, Fuzzy logics, genetic 

algorithms and their applications in signal processing and 

communications. 

 

Course Syllabus Basic concepts of Artificial Neural Network (ANN), 

characteristics and classification of ANN, perceptron model 

and concept of linear separability, Multilayer perceptron 

model, various types of training algorithms and models of 

ANN, introduction to fuzzy sets and operations, fuzzy 

relations, measure of fuzziness, fuzziness and probability 

theory, membership function and their features, fuzzification, 

defuzzification, fuzzy inference system (FIS), fuzzy inference 

methods, Mamdani and Takagi-Sugeno fuzzy method, Genetic 

algorithm (GA) concepts and working principle, concept of 

schema, constraint handling in GA, integration of various soft 

computing techniques. 

 

Suggested Books  1. P.D. Wasserman, Neural Computing Theory and Practice, 

Coriolis Group C/O Publishing Resources Inc., 1989, ISBN: 

978-0442207434. 

2. B. Yegnanarayana, Artificial Neural Networks, Prentice-

Hall of India Pvt. Ltd, New Delhi, 2004, ISBN: 978-

8120312531. 

3. F. Limin, Neural Networks in Computer Intelligence, 

McGraw-Hill Inc., 1994, ISBN: 978-0079118172. 

4. S.N. Sivanandam, S. Sumathi and S.N. Deepa, Introduction 

to Neural Networks using Matlab 6.0, Tata McGraw-Hill 

Education, New Delhi, 2006, ISBN: 9780070591127. 

5. S. Rajasekaran and G.A. Vijayalakshmi Pai, Neural 

Networks, Fuzzy Logic and Genetic Algorithms: 

Synthesis and Applications, Prentice Hall India Learning 

Pvt. Ltd. New Delhi, 2004, ISBN: 9788120321861. 
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6. N.P. Padhy, Artificial Intelligence and Intelligent 

Systems, Oxford University Press, 2005, ISBN: 

9780195671544.  

7. S.N. Sivanandam, S. Sumathi and S.N. Deepa, Introduction 

to Fuzzy Logic using Matlab, Springer, 2007, ISBN: 978-3-

540-35780-3.  

8. K. Deb, Multi-objective Optimization using Evolutionary 

Algorithms, John Wiley & Sons, 2009, ISBN: 

9780470743614. 
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Course Code EE 605 

Title of the Course Nanotechnology 

Credit Structure L-T-P-Credit 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering  

Pre–requisite, if any  None 

Scope of the Course To expose students towards nanoscience and nanotechnology 

Course Syllabus • Past, Present and Future of Nanotechnology:  Applications 

in diverse domestic and commercial aspects: food, energy, 

transportation, communication, entertainment, healthcare 

and medicine etc. Necessity of Nanotechnology and future 

prospects. 

• Review of Crystalline properties of solid: Crystal lattice 

and seven crystal systems, The unit cell concept, The 

Weigner-Seitz cell, Bravais lattices, Space and point groups, 

Miller indices, reciprocal lattice, Brillouin zone 

• Semiconductor Heterostructures and Low-dimensional 

Quantum Structures: Energy bands, Application of model 

solid theory, Anderson model for heterojunctions, Multiple 

quantum wells (MQWs) and superlattices, Two-dimensional 

nanostructure: quantum well, One-dimensional 

nanostructure: quantum wire, Zero-dimensional 

nanostructure: quantum dot, Optical properties of low-

dimensional structures, Examples and applications in real 

world 

• Fabrication of Nanostructures: Basic compound 

semiconductors, Bulk single crystal growth techniques, 

Epitaxial growth techniques, Physical vapor deposition and 

sputtering, Thermodynamics and kinetics of growths, 

Nanoscale growth modes 

• Characterization Techniques: Structural, X-ray diffraction, 

Electron microscopy, Energy dispersive analysis using X-rays, 

Auger electron spectroscopy, X-ray photoelectron 

spectroscopy, Secondary ion mass spectroscopy, Rutherford 

backscattering, Scanning probe microscopy, Optical, 

Photoluminescence spectroscopy, Cathodoluminescence 

spectroscopy, Reflectance measurement, Absorbance 

measurement, Ellipsometry, Raman spectroscopy, Fourier 

transform spectroscopy, Hall effect, Capacitance techniques, 

Electrochemical capacitance-voltage profiling 
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• Innovative Devices based on Nanostructures: Resonant 

tunneling diode, Quantum cascade laser, Carbon nanotube 

devices, Single electron transistor 

Suggested Books  

 

1. M. Razeghi, Fundamentals of Solid state Engineering (2nd 

edition), Springer, 2006, ISBN-13: 978-0-387-28152-0. 

2. W. R. Fahrner, Nanotechnology and Nanoelectronics: 

Materials, Devices, Measurement Techniques, Springer-

Verlag Berlin Heidelberg, 2005, ISBN 3-540-22452-1. 

3. R. W. Kelsall, I. W. Hamley, and M. Geoghegan, Nanoscale 

Science and Technology, John Wiley & Sons Ltd., England 

2005, ISBN: 0-470-85086-8. 
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Course Code EE 607 

Title of the Course Power System Operation and Control 

Credit Structure  

 

L-T- P-Credits  

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Power Systems at UG level 

Scope of the Course  

Course Syllabus Overview of power system operations and control, load flow analysis, 

security analysis, stability analysis, automatic generation control, 

state estimation, brief introduction to power system restructuring 

and power market operations. 

Suggested Books  

 

1. A. J. Wood and B. F. Wollenberg, Power generation, Operation 

and Control, 2nd eddition, New York: John Wiley and Sons, 1996. 

2. Prabha Kundur, Power System Stability and Control, 1st edition, 

Tata Mcgraw Hill Education Private Limited, 2006. 

3. Loi Lei Lai, Power System Restructuring and Deregulation: 

Trading, Performance and Information Technology, John 

Wiley & Sons, 2001. 
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Course Code EE 610/ EE 410 

Title of the Course Power Electronics Applications to Power Transmission 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the 

Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Power Systems and Power Electronics 

Scope of the Course   

Course Syllabus Review of load flow and power system stability, introduction to 

power electronics applications to power system, HVDC 

transmission, analysis of HVDC converters, HVDC control, mal-

operation and protection of converters, Basic FACTS controllers: 

SVC, STATCOM, TCSC, SSSC, TCPAR, UPFC, IPFC, Modeling of 

FACTS controllers, improvement in system performance with 

FACTS controllers. 

Suggested Books  1. K.R. Padiyar, “HVDC Power Transmission Systems”, New Age 

International, 1990. 

2. J. Arrillaga, “High Voltage Direct Current Transmission”, IEE, 

1998. 

3. E.W. Kimbark, “Direct Current Transmission”, Wiley-

Interscience, 1971. 

4. N.G. Hingorani and L. Gyugyi, “Understanding FACTS: 

Concepts and Technology of Flexible AC Transmission 

Systems”, IEEE Press, 2000. 

5. Y.H. Song and A. T. Johns, “Flexible AC Transmission System”, 

IEE Press, 1999. 

6. R.M. Mathur and R. K. Varma, “Thyristor-Based FACTS 

Controllers for Electrical Power Systems”, IEEE Press and 

John Wiley, 2002. 
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Course Code EE 612/ EE 412 

Title of the Course Digital Communication Systems 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the 

Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if 

any  

None 

Scope of the 

course 

 

Course Syllabus Elements   of digital communication systems:  source coding, channel 

coding, modulation/demodulation, Information   and channel capacity: 

Discrete communication channels and their analysis. Baseband data 

transmission of analog signals. Time-division multiplexing of digital 

signals. Synchronization methods. 

Suggested Books  

 

1. K.S.  Shanmugam, Digital and Analog Communication Systems, 

Wiley International Publication, 1980. 

2. M. Schwartz, Information Transmission, Modulation and Noise, 

McGraw Hill International Student Edition, 1980. 

3. J.J. Proakis, Digital Communications, 2nd edition, McGraw Hill 1989. 

4. S.S. Haykin, An Introduction to Analog   and   Digital 

Communication Systems, Wiley Eastern, 1989. 
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Course Code EE 619/ EE 419 

Title of the Course Biomedical Optics 

Credit Structure  

 

L-T-P-Credits  

2-1-0-3 

Name of the Concerned 

Discipline/Discipline 

Electrical Engineering 

 

Pre–requisite, if any  Fundamentals of Electromagnetic wave theory and optics 

Scope of the Course    

Course Syllabus Introduction to tissue engineering: Cells as therapeutic agents, 

cellular fate processes, cell differentiation, cell division, cell 

death/apoptosis, Types of tissues and their functions, tumors and 

cancers 

 

Interaction of light with cells and tissues, spectroscopy, optical 

biopsy, optics of blood, tissue phantoms., absorption and 

fluorescence spectroscopy 

 

Bioimaging: Transmission microscopy, Phase contrast 

Microscopy, Fluorescence Microscopy, Multiphoton Microscopy, 

Optical Coherence Tomorgaphy. 

 

Optical Biosensors: Principles of optical biosensing, Fiber-optic 

biosensors, Interferometric biosensors, Surface Plasmon 

Resonance biosensors  

 

Case studies of cellular and biomolecular imaging 

 

Suggested Books  

 

Text Books 

1. Valery V. Tuchin, Handbook of Optical Biomedical Diagnostics, 

Kluwer Academic Publishers, 2004, ISBN: 1402075766 

2. Paras N Prasad, Introduction to Biophotonics, John Wiley and 

Sons, 2003, ISBN: 9780471287704. 

Reference Books 

1. M.H. Niemz, Laser-Tissue Interactions: Fundamental   and 

Applications (Biological and Medical Physics, Biomedical 

Engineering), Springer, 2007, ISBN: 978-3540721918. 

2. R.W. Waynant, Lasers in Medicine, CRC Press, 2002, ISBN: 0-

8493-1146-2. 

3. Bernhard O. Palsson, Tissue Engineering, CRC Press 2003. 
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Course Code EE 620/ EE 420 

Title of the Course IC Fabrication Technology 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the 

Concerned Discipline 

Electrical Engineering 

Pre–requisite, if any   

Scope of the Course    

Course Syllabus Introduction to microelectronic fabrication 

Semiconductor substrate: Phase diagram and solid solubility, 

Crystal structure, Crystal defects, Crystal growth 

Diffusion: Atomistic models of diffusion, Analytic solutions of Fick’s 

law, Diffusion coefficients, Two step diffusion, Diffusion system 

Thermal Oxidation: The Deal-Grove model, The initial oxidation, 

Oxide characterization, Oxidation induced stacking faults, Oxidation 

systems 

Ion implantation: Ion implantation system, Vertical projected 

range, Channeling effect, Implantation damage, Problems and 

concerns 

Optical lithography: Overview, Source systems, Contact/proximity 

printers. Projection printers, Alignment 

Photo resist: Contrast curves, Applying and developing photo resist 

Etching: Wet etching, Plasma etching, Ion milling, Reactive ion 

etching, Liftoff 

Chemical Vapor Deposition: CVD system, Advanced CVD systems,  

Epitaxial growth: Wafer cleaning and native oxide removal, The 

thermal dynamics, Surface reactions, Do pants, Defects in epitaxial 

growth, MOCVD, MBE and CBE 

Contacts and metallization: Junction and oxide isolation, Si on 

insulator, Schottky and Ohmic contacts, Multilevel metallization  

CMOS technologies: Device behavior, Basic 3 µm technologies, 

Device scaling 

Circuit Manufacturing: Yield, Particle control, Design of 

experiments, Computer integrated manufacturing 

Suggested Books 1. Stephen A. Campbell, The Science and Engineering of 

Microelectronic Fabrication, 2nd edition (Oxford University 

Press, 2001) 

2. Sorab K. Gandhi, VLSI Fabrication Principles, 2nd Edition (John 

Wiley & Sons, Inc., 1994) 

 

 



 

                                                                              46                                                   Go to 

Index  

 

 

Course Code EE 621 / EE 421 

Title of the Course MOS Devices & Modeling 

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  

 

Knowledge of basic physics of diodes, BJTs, FETs, MOS structure. 

Semiconductors, Junctions and MOSFET  

Scope of the Course    

Course Syllabus Overview: Introduction, Semiconductors, Conduction, Contact 

Potentials, P-N Junction, Overview of the MOS Transistor. 

Two Terminal MOS Structure: Flat-band voltage, Potential 

balance & charge balance, Effect of Gate- substrate voltage on 

surface condition, Inversion, Small       signal capacitance; 

Three Terminal MOS Structure: Contacting the inversion layer, 

Body effect, Regions of inversion, Pinch-off voltage.  

Four Terminal MOS Transistor: Transistor regions of operation, 

general charge sheet models, regions of inversion in terM.S. of 

terminal voltage, strong inversion, weak inversion, moderate 

inversion, interpolation models, effective mobility, temperature 

effects, breakdown p-channel MOS FET, enhancement and depletion 

type, model parameter values, model accuracy etc.  

Small dimension effects: channel length modulation, barrier 

lowering, two dimensional charge sharing and threshold voltage, 

punch- through, carrier velocity saturation, hot carrier effect s, 

scaling, and effect s of surf ace and drain series resistance, effects 

due to thin oxides and high doping. Sub threshold regions, Advanced 

SOI structures. 

CMOS Device Design: Scaling, Threshold voltage, MOSFET channel 

length. 

Suggested Books  

 

Text: 

1. Yuan Taur & Tak H. Ning (Cambridge), Fundamentals of Modern 

VLSI Devices  

2. Yannis Tisividi s (Oxford), The MOS Transistor (2nd edition)  

Reference: 

1. B.G. Streetman, Solid State Electronics Devices, Prentice Hall of 

India, New Delhi. 

2. D.A. Neaman, Semiconductor Physics and Devices, McGraw-Hill.  
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Course Code EE 622 / EE 422 

Title of the Course Digital Circuit Design  

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Basic knowledge of MOS Transistor theory and CMOS Circuit 

Design 

Scope of the Course The objective of this course is to develop the concepts of 

designing circuits associated with signal processing methods.  

Course Syllabus Module 1: MOS scaling, Short channel effects, MOSFET models, 

Nano CMOS, Effects of gate oxide tunnelling, high-k dielectrics, 

Advanced CMOS structures, SOI, MOSFET capacitances, MOSFET 

models for calculation- Transistors and Layout, CMOS layout 

elements, SPICE simulation of MOSFET I-V characteristics and 

parameter extraction. 

Module 2: CMOS inverter, static characteristics, noise margin, 

dynamic characteristics, inverter design for a given VTC and 

speed, effect of input rise time and fall time, power dissipation, 

energy & power delay product, sizing chain of inverters, latch up 

effect-Simulation of static and dynamic characteristics, layout  

Module 3: Combinational and sequential MOS logic design, static 

properties, propagation delay, Elmore delay model, power 

consumption, low power design techniques, rationed logic, 

pseudo NMOS inverter, DCVSL, PTL, DPTL & Transmission gate 

logic, dynamic CMOS design, speed and power considerations, 

Domino logic and its derivatives, C2MOS, TSPC registers, NORA 

CMOS. 

Module 4: Semiconductor memories, SRAM and DRAM, BiCMOS 

logic - static and dynamic behavior -Delay and power 

consumption in BiCMOS Logic   

Suggested Books 

 

Text: 

1. S.M. Kang and Y. Leblebici, CMOS Digital Integrated Circuits 

Analysis & Design (3rd edition), Tata McGraw Hill, New Delhi, 

2003, ISBN: 978-0-07-053077-5. 

2.  J. M. Rabaey, A.P. Chandrakasan and B. Nikolic, Digital 

Integrated Circuits: A Design Perspective (2nd edition),  

Prentice Hall, 2003, ISBN:  978-0130909961.  

Reference: 

http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jan+M.+Rabaey%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Anantha+P.+Chandrakasan%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Borivoje+Nikolic%22
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1. D. A. Hodges, H. G. Jackson, and R. A. Saleh, Analysis and 

Design of Digital Integrated Circuits (3rd edition), McGraw 

Hill, 2004, ISBN:  978-0070593756. 
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Course Code EE 623 

Title of the Course Introduction of VLSI Design  

Credit Structure  

 

L-T- P-Credits 

3-0-2-4 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Basic of MOS Transistor Theory  

Scope of the Course  

Course Syllabus UNIT 1: MOS theory, scaling and characteristics, MOS capacitance, 

CMOS Processing Technology, Layout and VLSI Design Flow. 

UNIT 2: CMOS Inverter and Characteristics, Inverter switching 

Characteristics, delay and power analysis, CMOS layout design 

rule and layout of complex circuits, Transistor sizing, Inverter 

Chain, power dissipation, design corner.  

UNIT 3: Combinational circuit design, Transmission gate and pass 

transistor logic, design, Sequential circuit design, Data processing 

circuit design, Semiconductor memories.  

UNIT 4: Dynamic circuits, Introduction of Low power CMOS logic 

design techniques, Adiabatic logic circuits.  

LAB: Exposure on Cadence EDA Tool 

Design and analysis (Circuit simulation and layout design) of 

CMOS inverter characteristic with the given design goal (power, 

delay etc.), Parametric variation on CMOS characteristics. 

Design and analysis of Combinational and Sequential logic design 

(NOT, NAND, NOR, FF etc.) and data processing circuits. 

Design and analysis of Memory Cells and Low Power Circuits.  

Suggested Books Text: 

1. Cadence Design Software and Manual. 

2. Yuan Taur & Tak H. Ning (Cambridge), Fundamentals of 

Modern VLSI Devices  

3. Neil H. Weste, David Harris, Ayan Banerjee, CMOS VLSI Design- 

A Circuit and System Perspective, 3rd Edition, Pearson 

Publishers. 

4. Sung-Mo Kang & Yusuf Leblebici, CMOS Digital Integrated 

Circuits - Analysis & Design, , MGH, 3rd edition., 2003.  

Reference: 

1. B.G. Streetman, Solid State Electronics Devices, Prentice Hall of 

India, New Delhi. 

2. D.A. Neaman, Semiconductor Physics and Devices, McGraw-

Hill. 
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3. David A. Hodges, Horace G. Jackson, and Resve A. Saleh, 

Analysis and Design of Digital Integrated Circuits, 3rd Edition, 

McGraw-Hill, 2004. 
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Course Code EE 624 

Title of the Course Interface Effects in Electronic Devices 

Credit Structure 2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering   

Pre–requisite, if any  None 

Scope of the course To expose students towards interface effect in electronic devices 

Course Syllabus 1) Fundamentals of solid state engineering: Future of Metals, 

Semiconductors and Insulators.  Band theory of solids, Carrier 

Transport phenomena, charge carrier mobility, diffusion and 

basic principles involving semiconductor device under 

operation. 

2) Metal Semiconductor and Metal Insulator Semiconductor 

junctions, and their biasing effects. PN-junction diode, MESFET 

and MOSFET devices and principle of their operation. Basic 

device characteristics Solar cells and LEDs. 

3) Interface effects in MOSFETs, LEDs and Photovoltaic devices. 

Interface traps and their characterization using I-V, C-V and 

charge pumping etc., Low frequency noises and RTS in MOS 

devices. Absorption/emission spectroscopy, Deep level 

transient spectroscopy (DLTS), Kelvin Force Probe Microscopy, 

Scanning Probe Microscopy, Self assembly and Self 

Organization, surface passivation, surface effects in nano 

structured materials and devices. 

Suggested Books 

 

1. K. Iniewski, Nanoelectronics: Nanowires, Molecular 

Electronics and Nanodevices, Mc. Graw Hill, ISBN: 987-0-07-

166449-3. 

2. M. D. Ventra, S. Evoy and J. R. Heflin, Introduction to 

Nanoscale Science and Technology, Kluwer Academic 

Publishers, ISBN: 1-4020-7720-3. 

3. M. Iwamoto, Y. S. Kwon and T. Lee, Nanoscale Interface for 

Organic Electronic, World Scientific, ISBN: 978-981-4322-48-

5. 

4. S. M. Sze, Physics of semiconductor devices, John Wiley and 

Sons, 1981, ISBN: 0-471-05661-8. 

5. R. Kelsall, I. Hamley and M. Geoghegan, Nanoscale Science and 

Technology, John Wiley and Sons Ltd, 2005, ISBN: 0-470-

85086-8. 
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Course Code EE 625 

Title of the Course VLSI Signal Processing   

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  

 

Digital Electronics, Semiconductor Theory, Knowledge of 

Communication and Signal Processing.   

Scope of the Course The main aim of this course to develop understanding of 

implementation of algorithms for signal processing and 

communications.  

Course Syllabus UNIT 1: MOS Transistor Theory and Operation, CMOS Scaling 

limits, Double Gate and FinFET, Design and analysis of CMOS 

inverter, NAND, NOR, Flip Flop, Transmission gate technology, 

Transistor sizing, Power, Delay and PDP, Layout design rule. 

 

UNIT 2: Concept of semiconductor memory, Low power and 

high performance circuit and System Design, Brief introduction 

of VHDL/Verilog Language, ASIC and FPGA Design and 

Technology, FPGA architecture. 

 

UNIT 3: Introduction of Digital signal processing systems, 

Wireless communication concept: circuit design prospective, 

DSP Technology Requirement, FPGA and Digital Signal 

processors.  

 

UNIT 4: FPGA implementation and Circuit design aspect of 

digital signal processing blocks, Filter design, Frequency 

Synthesizer, Digital Transceiver architecture and design.  

 

Suggested Books 1. S. M. Kang and Y. Leblebici, CMOS Digital Integrated 

Circuits Analysis & Design (3rd edition), Tata McGraw Hill, 

New Delhi, 2003, ISBN: 978-0-07-053077-5. 

2. K.K. Parhi, VLSI Digital Signal Processing Systems: Design 

and Implementation, Wiley-Interscience; 1999, ISBN: 978-

0471241867. 

3. U.M. Baese, Digital Signal Processing with Field 

Programmable Gate Arrays (Signals and Communication 

Technology), (3rd edition), Springer, 2007, ISBN: 978-

3540726128. 

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Uwe%20Meyer-Baese&ie=UTF8&search-alias=books&sort=relevancerank
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4. B. Leung, VLSI for Wireless Communication (2nd edition), 

Springer, 2011, ISBN: 978-1461409854. 

5. C. Chien, Digital Radio Systems on a Chip-A System 

Approach, Springer, 2001, ISBN: 978-0792372608. 

 

  

http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Bosco+Leung%22&source=gbs_metadata_r&cad=7
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Course Code EE 626/ EE 426 

Title of the Course MOSFET Reliability Issues 

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical 

Pre–requisite, if any  Basic knowledge of MOS device and technology.  

Scope of the Course  

Course Syllabus Evolution of VLSI Device Technology: Modern CMOS Devices, 

MOSFET I-V characteristics, Substrate bias and temperature 

dependence of threshold voltage, Channel mobility, inversion layer 

capacitance effect. Short channel effects, velocity saturation, 

channel length modulation, source-drain series resistance, 

MOSFET breakdown. 

High Field Effects: Impact ionization and avalanche breakdown, 

Band to band tunneling, Tunneling into and through silicon 

dioxide, Injection of hot carriers from silicon into silicon dioxide, 

High field effects in gated diodes. 

Modeling Hot carrier Effects: Substrate current model, Gate 

current model, Correlation between gate and substrate current, 

Mechanism of MOSFET degradation, Impact of degradation on 

circuit performance, Temperature dependence of device 

degradation.  

Electrostatic Discharge Damage: Introduction to reliability 

concepts and modeling. Triboelectricity, ESD control, On-chip 

protection, ESD models and testing, ESD models and testing 

procedures, failure models. 

Metal Electro migration: Phenomenon of Electro migration, 

Theoretical and empirical relations, Effects of stress and gases on 

electro migration, effects of geometric variation and defects, 

Electro migration at the contacts and windows, layered 

metallization, Electro migration in polysilicon, Electro migration 

under pulsed currents. 

Dielectric Breakdown: Introduction, Complex nature of oxide 

breakdown, Oxide breakdown strength distribution, TDDB life test, 

Oxide defects, Concept of distance to fail, Step stress techniques, 

correlation of ramp test data to TDDB data. 

Packaging Relation Reliability Issues: Effects of moisture, 

Detection and package evaluation, stress in packaging, Issues 

related to die bonding, Solder joint problem, Electrolytic corrosion, 

Accelerated reliability tests for packages. 
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Suggested Books 

 

 

1. Y. Taur and T.H. Ning, Fundamentals of Modern VLSI Devices, 

Cambridge University Press (ISBN: 0-521-55959 6). 

2. N. Arora, MOSFET Modeling for VLSI Simulation: Theory and 

Practice, World Scientific, (ISBN-13 978-981-256-862-5). 

3. Y. Leblebici, S.-M. Kang, Hot-Carrier Reliability of MOS VLSI 

Circuits, Springer, 1993 (ISBN 978-0-792393528). 

4. A.W. Strong, E.Y. Wu, R.-P. Vollertsen, J. Sune, G.L. Rosa, T.D. 

Sullivan, S.E. Rauch III, Reliability Wearout Mechanisms in 

Advanced CMOS Technologies, Wiley-IEEE Press, 1999 (ISBN: 

978-0471731726). 
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Course Code EE 628 / EE 428 

Title of the course Advanced Memory Technology 

Credit structure L-T-P-Credits 

2-1-0-3 

Name of the concerned 

Discipline 

Electrical Engineering 

Pre-requisite, if any  Courses on Electronic Devices, and VLSI Systems and 

Technology 

Scope of the Course Motivation of this course is to provide a brief background 

on the evaluation on the memory technologies (both 

optical/ electronic). In addition to that this course will 

cover sufficient technical knowledge on non-volatic and 

voltaic memories. Further an over view of emerging 

memory technologies and their importance towards 

future memory technology will be discussed.  

Course syllabus Introduction to memory devices: Evolution and history; 

archival data storage; advances in optical memories. 

Nonvolatile memories: Magnetic memories, HDDs; 

Silicon based thin film transistor nonvolatile memories; 

Flash memories, classification and operation; challenges; 

advancements.   

Volatile memories: Random access memories, 

classification and operation; SRAM.S.; DRAM.S.; history 

and challenges. 

Emerging memory technologies: Phase Change Memory 

(PCM); Magnetoresistive Random Access Memory 

(MRAM); Ferroelectric Random Access Memory (FeRAM); 

Comparison and future directions. 

 

Suggested books 1. T.Y. Tseng and S.M. Sze, Nonvolatile memories-

Materials, Devices and Applications, American 

Scientific Publishers; Volume 1 and 2, 2012, ISBN: 978-

1588832504. 

2. J. Brewer and M. Gill, Nonvolatile memory 

technologies with emphasis on Flash, IEEE Press 

series on microelectronic systems, WILEY-

INTERSCIENCE 2008, ISBN: 978-0471-77002-2. 

3. S. Raoux and M. Wuttig, Phase change materials-

Science and Applications, Springer, 2009, ISBN:978-

0-387-84873-0. 
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References:  

1. S. Lai, Flash memories: Successes and challenges, 

IBM Journal of Res. And Dev. Vol. 52, p 529, 2008. 

2. H.S. Philip Wong et. Al., Phase change memory, 

Proceedings of the IEEE, Vol. 98, p 2201, 2010. 
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Course Code EE 629 / EE 429 

Title of the Course Nanotechnology and Nanoelectronics 

Credit Structure L-T-P-Credits  

2-1-0-3 

Name of the 

Concerned Discipline 

Electrical Engineering 

Pre–requisite, if any   

Scope of the Course  

Course Syllabus Fundamentals of solid state engineering: Future of semiconductor 

device and research, Applications in food, energy, transportation, 

communication, entertainment, health and medicine etc. Necessity of 

innovative technology and prospect for future. 

Crystalline properties of solid: Crystal lattice and seven crystal 

systems, the unit cell concept, The Weigner-Seitz cell, Bravais lattices, 

Space and point groups, Miller indices, reciprocal lattice, Brillouin zone. 

Semiconductor heterostructures and low-dimensional quantum 

structures: Energy bands, Application of model solid theory, Anderson 

model for heterojunctions, Multiple quantum wells (MQWs) and super 

lattices, Two-dimensional nanostructure: quantum well, One-

dimensional nanostructure: quantum wire, Zero-dimensional 

nanostructure: quantum dot, Optical properties of low-dimensional 

structures, Examples and applications in real world. 

Fabrication of nanostructures: Basic compound semiconductors, 

Bulk single crystal growth techniques, Epitaxial growth techniques, 

Physical vapor deposition and sputtering, Thermodynamics and 

kinetics of growths, Nan scale growth modes 

Characterization Techniques: Structural, X-ray diffraction, Electron 

microscopy, Energy dispersive analysis using X-rays, Auger electron 

spectroscopy, X-ray photoelectron spectroscopy, Secondary ion mass 

spectroscopy, Rutherford backscattering, Scanning probe microscopy, 

Optical, Photoluminescence spectroscopy, Cathodoluminescence 

spectroscopy, Reflectance measurement, Absorbance measurement, 

Ellipsometry, Raman spectroscopy, Fourier transform spectroscopy, 

Electrical Resistivity, Hall effect, Capacitance techniques, 

Electrochemical capacitance-voltage profiling 

Innovative devices based on nanostructures: Resonant tunneling 

diode, Quantum cascade laser, Carbon nanotube devices, Single 

electron transistor 

Suggested Books 

 

1. M. Razeghi, Fundamentals of Solid State Engineering, 2nd Edition 

(Springer, 2006) 
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2. W. R. Fahrner, Nanotechnology and Nan electronics: Materials, 

Devices, Measurement Techniques (Springer-Verlag Berlin 

Heidelberg 2005) 

3. R. W. Kelsall, I. W. Hamley, and M. Geoghegan, Nanoscale Science and 

Technology (John Wiley & Sons Ltd, England 2005) 
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Course Code EE 630 / EE 430 

Title of the Course Analog CMOS IC Design 

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the 

Concerned Discipline 

Electrical 

Pre–requisite, if any  Knowledge of MOSFET device operation, physics and technology. 

Scope of the Course  

Course Syllabus Basic MOS Device Physics: MOSFET as a switch, MOSFET structure 

and symbol, MOSFET I-V characteristics, Threshold voltage, Second 

Order Effects, MOSFET layout, capacitances, small signal model, long 

channel and short channel models. 

Short Channel Effects and Device Models: Scaling theory, short 

channel effects, threshold voltage variation, mobility degradation with 

vertical field, velocity saturation, hot carrier effects, output impedance 

variation with drain source voltage, BSIM model, charge and 

capacitance modeling, temperature dependence. 

Single-Stage Amplifiers:  Basic concepts, Common-source stage, 

source follower, common-gate stage, cascade stage.  

Differential Amplifiers: Single ended and differential operation, basic 

differential pair, common mode response, differential pair with MOS 

loads, Gilbert cell. 

Passive and Active Current Mirrors: Basic current mirrors, Cascade 

current mirrors, Active current mirrors. 

Nonlinearity and Mismatch: Nonlinearity of differential circuits, 

effect of negative feedback on nonlinearity, capacitor nonlinearity, 

linearization techniques, offset cancellation techniques, reduction of 

noise by offset cancellation, alternative definition of CMRR. 

Suggested Books 

 

 

1. B. Razavi, Design of Analog CMOS Integrated Circuits, Tata McGraw-

Hill, New Delhi, 2002 (ISBN: 978-0-07-052903-8). 

2. P.E. Allen and D.R. Holberg, CMOS Analog Circuit Design, Oxford 

University Press, New Delhi, 2010 (ISBN: 978-0-19-806440-4). 

3. D.M. Binkley, Tradeoffs and Optimization in Analog CMOS Design, 

Wiley, 2008 (ISBN: 978-0-470-03136-0). 
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Course Code EE 631/ EE 431/ IEE 431 

Title of the Course Organic Electronics 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the 

Concerned 

Discipline/Discipline 

Electrical Engineering Discipline 

Pre–requisite, if any  Basic Semiconductor Physics/ Basic electronics 

Scope of the Course  

Course Syllabus Background towards molecular electronics, surfaces and interfaces, 

structures and organization. Introduction to Schrodinger equation, 

Hartree-Fock Theory, Density Functional Theory. Molecular Solids, 

π-conjugated polymers, one dimensional band structure of linear 

conjugated polymers, optical absorption and emission in conjugated 

oligomers/polymers. Device motivation for interface studies, Metal-

semiconductor and Metal-Insulator-Semiconductor Interface. 

Charge transport in conjugated polymers. Hopping and Multiple trap 

and release model. Interface effects viz. Dipole, doping, band bending 

etc. in organic semiconductor devices. 

Materials and Interface Engineering in Organic Light Emitting Diodes 

(OLEDs). OLED materials and device architecture for full color 

displays and solid state lighting. Theory and operation principle of 

Organic Field Effect Transistors (OFETs). Interface Characterization, 

Threshold Voltage and subthreshold swing and charge carrier 

mobility in OFETs. Application of OFETs in Displays. Organic 

Photovoltaic Devices (OPDs) using Polymer-Fullerene Bulk 

heterojunction thin filM.S.. Interface effects and improvement in 

Polymer Solar Cells (PSCs) efficiency. Introduction to some other 

advanced concepts viz. Organic electrochromic materials and 

devices, multiphoton absorbing materials and devices and 

Nonvolatile Organic Thin Film Memory Device. 

Suggested Books  

 

1.  S. M. Sze, Physics of semiconductor devices, John Wiley and Sons, 

1981, ISBN: 0-471-05661-8 

2. R. Kelsall, I. Hamley and M. Geoghegan, Nanoscale Science and 

Technology, John Wiley and Sons Ltd, 2005, ISBN: 0-470-85086-

8. 

3. K. Morigaki, Physics of amorphous semiconductors, Imperial 

College Press, 1999, ISBN: 981-02-1381-6. 

4. G. Hadziioannou and G. Malliaras, Semiconducting Polymers: 

Chemistry, Physics and Engineering, 2nd Edition, Wiley Inter 

science, 2007, ISBN: 978-3-527-31271-9. 
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5. F. So, Organic Electronics: Materials Processing, Devices and 

Applications, CRC Press, 2010, ISBN: 978-1-4200-7290-7. 

6. W. R. Salaneck, Conjugated Polymer Surfaces and Interfaces, 

2nd edition, Cambridge University Press, 1996, ISBN: 0-521-

47206-7 
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Course Code EE 632/ EE 432  

Title of the Course Optoelectronics 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  

 

 

Scope of the Course  

Course Syllabus Fundamentals of Lasers: The Einstein A and B coefficient 

approach to the photon-atom interaction, Based on this approach, 

examines semi-classical quantum theory of the laser to illustrate the 

general applicability of the rate equation, Description of light 

detection.  

Laser Physics and Dynamics: Threshold condition for laser 

oscillation, Gain saturation, Multimode Oscillation, Amplified 

spontaneous emission, Laser efficiency, CW laser 

Different Sources of Lasers: Solid state lasers, Color center lasers, 

Gas lasers, Dye lasers, Chemical lasers, Semiconductor lasers. 

 

Suggested Books 

 

1. Joseph T. Verde yen, Laser Electronics, 3rd edition (prentice-Hall, 

1995) 

2. E. Siegman, Introduction to Lasers and Masers (New York: 

McGraw-Hill Company, 1971) 

3. C. Casey, Jr. and M. B. Panish, Heterostructure lasers (New York: 

Academic Press, 1978) 
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Course Code EE 633  

Title of the Course Low Power RF CMOS Design 

Credit Structure  
 

L-T-P-Credits 
2-1-0-3 

Name of the Concerned 
Discipline 

Electrical Engineering 

Pre–requisite, if any  Basic knowledge of Electronic Devices and MOS operation. 
Scope of the Course The objective of this course is to introduce concepts related 

evaluation, extraction and design optimization of low power RF 
MOSFETs. 

Course Syllabus Introduction to Y-, Z-, and H-parameters. Use of S-parameters in 
RF Design, Conversion between parameters, Multiport S-
parameters, Deembedding for MOS Transistor. 
 
Basic concepts of modelling and parameter extraction, 
Requirements for RF FET modelling, Three-Terminal RF 
MOSFET Modelling and Parameter Extraction, Determination of 
the series parasitic elements, Determination of the shunt 
parasitic elements, Determination of the intrinsic Y-matrix, 
Extraction of the intrinsic elements. 
 
Introduction to SOI technology, Properties of Fully-Depleted 
(FD) Silicon-on-Insulator (SOI) MOSFETs for low power 
applications, Intrinsic gate capacitance, Noise, Linearity, High 
Temperature characteristics, High Frequency behaviour of SOI 
substrate. 
 
Extraction and significance of low power RF performance 
metrics: transconductance, cut-off frequency, frequency of 
maximum oscillations, capacitance, Linearity. Parasitic 
components of SOI MOSFETs and their minimization. 
 
Designing RF Ultra Low Power MOSFETs in FD SOI technology: 
Laterally Asymmetric Channel (LAC), Dynamic Threshold 
MOSFET, Graded Channel (GC) Architecture, Underlap MOSFET. 
 

Suggested Books  1. N.D. Arora, MOSFET Modeling from VLSI Simulation, World 
Scientific, 2007. ISBN: 978-981-256-862-5 

2. M. Jamal Deen and Tor A. Fjeldly, CMOS RF Modeling, 
Characterization and Applications, World Scientific, 2002. 
ISBN 981-02-4905-5 

3. Y. Tsividis and Colin McAndrew, Operation and Modeling of 
The MOS Transistor, Oxford University Press, 2010. ISBN: 978- 
0195170153 

4. T. Ytterdal, Y. Cheng and T. Fjeldly, Device Modeling for 
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Analog and RF CMOS Circuit Design, Wiley, 2003. ISBN: 0-471-
49869-6 
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Course Code EE 634 / EE 434 

Title of the Course Semiconductor Based Sensors 

Credit Structure  L-T- P-Credits 
2-1-0-3 

Name of the 
Concerned 
Discipline 

Electrical Engineering 

Pre–requisite, if any  Basic Knowledge of Electronic Devices  
Scope of the course  
Course Syllabus Introduction: Introduction and classification of sensors, sensors 

and transducers, Semiconductor sensors and their classification, 
sensor characterization, Evolution of semiconductor sensors. 
Semiconductor Sensors Technologies: Introduction to basic 
fabrication processes, Micromechanical Process Design, Bulk 
Micromachining, surface micromachining, other manufacturing 
techniques, Applied Statistics & Probability in semiconductor 
manufacturing. 
Mechanical Sensors: Piezoresistivity, and Piezoresistive sensors, 
Capacitive sensors, Piezoelectric materials and acoustic sensors, 
SAW based sensors, strain gauge and cantilever based sensors. 
Thermal sensors, Thermal sensing elements, 
Micro/Nanoelectromechanical sensors (MEMS/ NEMS).  
Magnetic and Optical sensors: Integrated Hall sensors, 
magnetotransistors, photodiodes and phototransistors, HgCdTe 
based Infrared sensors, High energy photodiodes. 
Chemical and Biosensors: Introduction to interaction of gaseous 
species at semiconductor surfaces, thin film based sensors, Field 
Effect Transistor (FET) devices for gas/ ion sensing, 
Immobilization of enzymes in biosensors, Transduction principles 
and packaging on biosensors. 
Integrated Sensors: Introduction, System Organization & 
Functions, Interface electronics, Examples of Integrated sensors.  

Suggested Books 
 

1. Mohamed Gad-el-Hak, The MEMS Handbook, CRC Press 
(ISBN: 0-8493-0077-0). 

2. S. M. Sze, Semiconductor Sensors, J. Wiley (ISBN: 978-
0471546092). 

3. R. Shinar and J. Shinar, Organic Electronics in Sensors and 
Biotechnology, Mc Graw Hill (ISBN: 978-0071596756). 

4. J. W. Gardner, Microsensors: Principles and Applications, 
Wiley (ISBN: 978-0471941361). 

5. S. Middelhoek, S. Audet, Silicon Sensors, Academic Press 
(ISBN: 0-12-495051-5). 

6. R. F. Wolffenbuttel, Silicon Sensors and Circuits: On Chip 
compatibility, Chapman and Hall (ISBN: 0-412-70970-8). 
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Course code EE 635/ EE 435 

Title of the course VLSI Technology 

Credit structure L-T-P-C 
2-1-0-3 

Name of the 
concerned discipline 

Electrical Engineering 

Pre-requisite (if any) None 
Scope of the course This course is designed to introduce the state of the art 

fabrication technology used in fabrication of standard Si based 
CMOS Nano-devices and Very Large Scale Integrated Circuits 
based on them. 
 

Course syllabus General overview of VLSI technology 
Introduction to VLSI technology, underlying processes, clean 
room, wafer cleaning procedures and physical limits of 
technology, Moore’s law, top-down and bottom up approach. 
 
General fabrication processes 
Oxidation, diffusion, ion-implantation, wet chemical etching, dry 
etching and deposition techniques. 
 
Lithographic techniques 
Advancement of lithography with scaling down of devices, Figure 
of merits, NA and depth of focus, Issues pertaining to lithography, 
MTF, PCM, patterning, mask generation, Advanced lithographic 
techniques viz. Immersion lithography, e-beam/ion-beam 
lithography, X-ray lithography. 
 
Silicides and interconnects 
Silicidation, contact issues in MOSFETs, metal silicides, 
interconnects, resistance of interconnects, skin effect, fringing 
capacitances, crosstalk, lumped/distributed RC delay model, 
Elmore model, interconnect design for VLSI applications. 
 
Process sequences 
Process sequences for Bipolar, n-MOS and CMOS technologies. 

Suggested books 1. S. K. Gandhi, VLSI Fabrication principles, 2nd edition, (John 
Wiley & Sons Inc., 1994). (ISBN: 9780471580058). 

2. S. M. Sze, VLSI Technology, 2nd Edition, (McGraw Hill Co. Inc., 
New York, 1988). (ISBN:9780070627352). 

3. C. Y. Chang & S. M. Sze, VLSI Technology, (McGraw Hill Co. Inc., 
New York, 1996). (ISBN: 9780070630628). 

4. James Plummer, M. Deal and P. Griffin, Silicon VLSI 
Technology, Prentice Hall Electronics and Series, 2000 VLSI. 
(ISBN:9780130850379). 

https://www.abebooks.com/products/isbn/9780070627352?cm_sp=bdp-_-9780070627352-_-isbn13
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5. Stephen Campbell, The Science and Engineering of 
Microelectronics, Oxford University Press, 1996. 
(ISBN:9780195136050). 
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Course code EV 602/ EV 402 

Title of the course Vehicular Communication Systems 

Credit Structure L-T-P–Credits  
2-1-0-3 

Name of the Concerned 
School/ Department/ Centre 

Center for Electric Vehicles and Intelligent Transport Systems 

Pre-requisite, if any Basic knowledge of signal processing. 
Scope of the course This course will provide fundamentals of vehicular 

communications, networks, and advanced network security 
techniques specific to vehicular networks. 

Course Syllabus Vehicular Communications: Basics of Communication Systems in 
the context of vehicular communications, Vehicle-to-Everything 
(V2X), Vehicle-to-Infrastructure (V2I), Infrastructure-to-Vehicle 
(I2V), Vehicle-to-Vehicle (V2V), Infrastructure-to-Infrastructure 
(I2I) communications and architectures, Intelligent transportation 
systems, Standards for wireless access in vehicular environments 
(IEEE 802.11p), Vehicular Channel characterization and basic 
modelling.  
 
Vehicular Networks: Manually driving vehicular networks, 
Automated driving vehicular networks, Routing protocols.  
 
Communication Security in EV Charging Systems: EV Charging 
Security Requirements and Security Risks, Communication 
Security: Confidentiality and Message Integrity in Local Controllers, 
Non Repudiation, Firmware Integrity and Access Control in Local 
Controller and Authentication Terminal, Authentication 
Mechanisms, and Signature Schemes in Vehicular Networks, 
Cryptographic Communication protocols in EV Systems, Variants of 
security events and logging of security events in local controllers 
and authentication terminals. 

Suggested Books 1. C. Sommer and F. Dressler, Vehicular Networking, 
Cambridge University Press, 2014, ISBN: 9781107046719  

2. X. Cheng, R. Zhang, and L. Yang, 5G Enabled Vehicular 
Communications and Networking, Springer publication, 
2019, ISBN: 9783030021764 

3. D. Stinson, Cryptography: Theory and Practice, Chapman 
and Hall, CRC, 2006, ISBN: 9781138197015 
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Course code EE 638/ EE 438 

Title of the course System on Programable Chip Design 

Credit structure L-T-P-C 
2-1-0-3 

Name of the concerned 
discipline 

Electrical Engineering 

Pre-requisite (if any) Digital, Microprocessor & Microcontroller  
Scope of the course  
Course syllabus 1. Introduction 

Driving Forces for SoC - Components of SoC - Design flow of SoC - 
Hardware/Software nature of SoC - Design Trade-offs - SoC 
Applications 
2. System-level Design  
Processor selection, Concepts in Processor Architecture: Instruction 
set architecture (ISA), elements in Instruction Handing-Robust 
processors: Vector processor, VLIW, Superscalar, CISC, RISC-
Processor evolution: Soft and Firm processors, Custom-Designed 
processors- on-chip memory. 
3. Interconnection 
On-chip Buses: basic architecture, topologies, arbitration and 
protocols, Bus standards: AMBA, Core Connect, Wishbone, Avalon - 
Network-on-chip: Architecture-topologies-switching strategies - 
routing algorithms - flow control, Quality-of-Service- 
Reconfigurability in communication architectures. 
4. IP based system design 
Introduction to IP Based design, Types of IP, IP across design 
hierarchy, IP life cycle, Creating and using IP - Technical concerns on 
IP reuse – IP integration - IP evaluation on FPGA prototypes. 
5. SOC implementation 
Study of processor IP, Memory IP, wrapper Design - Real-time 
operating system (RTOS), Peripheral interface and components, 
High-density FPGAs - EDA tools used for SOC design. 
6. SOC testing 
Manufacturing test of SoC: Core layer, system layer, application 
layer P1500 Wrapper Standardization-SoC Test Automation (STAT). 

Suggested books 1. Louise H. Crockett, Ross A. Elliot, Martin A. Enderwitz, "The Zynq 
Book: Embedded Processing with the Arm Cortex-A9 on the 
Xilinx Zynq-7000 All Programmable Soc". Strathclyde Academic 
Media, July 2014.(ISBN:978099297870). 

2. Michael J. Flynn, Wayne Luk, “Computer system Design: System-
on-Chip”. Wiley-India, 2011. (ISBN: 978-0-470-64336-5) 

3. Sudeep Pasricha, Nikil Dutt, “On Chip Communication 
Architectures: System on Chip Interconnect”. Morgan Kaufmann 
Publishers.1stedition May 13, 2008,(ISBN-13: 9780123738929). 
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4. W. H. Wolf, “Computers as Components: Principles of Embedded 
Computing System Design”. Elsevier, 2008.2nd edition 
(ISBN:9780080886213). 

5. Patrick Schaumont “A Practical Introduction to 
Hardware/Software Co-design”. Springer, 2012. 2nd edition, 
(ISBN:9781461437369). 

6. Lin, Y-L.S. (ed.), “Essential issues in SOC design: designing 
complex systems-on-chip. Springer, 2006. 
(ISBN:9781402053528). 

7. Wayne Wolf, “Modern VLSI Design: IP Based Design”, Prentice-
Hall India, 4th edition, 2009. (ISBN: 978-0137145003). 
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Course code EE 640/ EE 440 

Title of the course Analog & Mixed Signal IC Design 

Credit structure L-T-P-C 
2-1-0-3 

Name of the 
concerned discipline 

Electrical Engineering 

Pre-requisite (if any) Elementary knowledge about basic electronics and basic electrical 
circuits 

Scope of the course As most of the parameters we deal with in the physical world are 
analog, therefore this course is designed to make the students well 
adept in the area of Analog & mixed signal IC design.  

Course syllabus Basic Analog Building Blocks: 
Switches, active resistors, current sources, current mirrors, current 
and voltage sources,Wilson and Widlar current mirrors, basic 
bipolar and CMOS process technology, D-A and A-D converters, filter 
design considerations. 
 
Amplifiers: 
CMOS based differential and operational amplifiers, multipliers, 
modulators, quasi differential amplifier, errors due to mismatch, 
replication principle, qualitative analysis, common mode response, 
frequency response, noise performance of differential amplifiers. 
 
Advanced Analog & Mixed Signal Design: 
Mixed signal blocks & design issues, design of high speed 
comparators, Opamps, design of sample and hold circuits, design of 
CMOS based analog multipliers and dividers, switched capacitor 
filters, frequency compensation schemes viz. Miller compensation. 

Suggested books 1. Roubic Gregorian and Gabor C Temes, Analog MOS Integrated 
Circuits for Signal Processing, John Wiley & Sons, 1986. 
(ISBN:1978-0137145003). 

2. Randall Geiger, Phillip E Allen and Neol Stradder, VLSI Design 

Techniques for Analog and Digital Circuits, Mc Graw Hill 

International Edition, 1990. (ISBN: 9780070232532). 

3. 3. Phillip E Allen and Douglas R Holberg, CMOS Analog Design 

Circuit, Oxford University Press, 2002. (ISBN: 9780199937424). 
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Course Code EE 641/ EE 441 

Title of the Course Advanced Signal Processing 

Credit Structure  

 

L-T-P-Credits  

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Signals and Systems 

Scope of the Course The goal of advanced digital signal processing course is to provide 

a comprehensive coverage of signal processing methods and 

tools, including leading algorithms for various applications. 

Course Syllabus Review of discrete-time signals and systems concepts, Z-

transform properties, Sampling, Multirate signal processing, 

discrete Fourier transform (DFT), Fourier-Bessel expansion, 

discrete cosine transform (DCT), short time Fourier transform 

(STFT), continuous wavelet transform (CWT), discrete wavelet 

transform (DWT), Wigner-Ville distribution (WVD), adaptive 

signal decomposition, empirical mode decomposition, 

parametric signal processing, data compression, signal and image 

processing applications.    

  

Suggested Books  

 

1. L. Cohen, Time-Frequency Analysis, Prentice Hall, 1995, 

ISBN: 0135945321.   

2. S. Mallat, A Wavelet Tour of Signal Processing (2nd edition), 

Academic Press, 2008, ISBN: 012466606X. 

3. T. K. Moon and W. C. Stirling, Mathematical Methods and 

Algorithms for Signal Processing, Prentice Hall, August 

1999, ISBN: 978-0201361865. 

4. Proakis and Manolakis, Digital Signal Processing (4th 

edition), Prentice Hall, 2007, ISBN: 0131873741. 

5. Selected research papers. 
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Course Code  EE 642 

Title of the Course  Wireless Communication 

Credit Structure  L-T- P-Credits  

2-1-0-3 

Name of the Concerned 

Discipline  

Electrical Engineering  

Pre–requisite, if any  Concepts of probability theory and communications. 

Scope of the Course To familiarize with the concepts of wireless communications 

and cellular systems. 

Course Syllabus  Wireless Channels: Modelling of wireless channels, stochastic 

characterization and discrete-time representation, Jakes Model, 

Autocorrelation. 

 

Diversity:  Realizing diversity over time, frequency, and space, 

code design for wireless channels, Rayleigh/ Ricean fading 

channels, diversity modelling for Wireless Communications, 

performance improvement with diversity.  

 

Information Theory of Wireless Channels: Entropy and 

mutual information, capacity of the Gaussian channel and of 

parallel Gaussian channels, capacity of fading channels: ergodic 

capacity and outage capacity, high versus low SNR regime, 

waterfilling capacity. 

 

Multiple-Input Multiple-Output (MIMO) Wireless Systems: 

Capacity of MIMO wireless systems; MIMO-OFDM, MIMO spatial 

multiplexing, space-time coding and MIMO diversity. 

 

Cellular Communications: Multiuser systems, multiple access 

and inference management, CDMA and FDMA schemes, multi-

user diversity, cooperative diversity.  

 

3G and 4G standards: GSM, GPRS, WCDMA, LTE, WiMAX. 

 

Suggested Books  1. D. Tse and P. Viswanath, Fundamentals of wireless   

communication, Cambridge University Press, 2005 ISBN: 

978-0521845274. 

2. T. S. Rappaport, Wireless communications (2nd edition), 

Prentice Hall, 2002, ISBN: 978-0130422323. 
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3. G. L. Stuber, Principles of Mobile Communication (3rd 

edition), Springer International Ltd., 2011, ISBN: 978-

1461403630. 

4. A. Goldsmith, Wireless Communications, Cambridge 

University Press, 2007, ISBN: 978-0521837163. 
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Course Code  EE 643  

Title of the Course  Detection and Estimation Theory 

Credit Structure  L-T- P-Credits  

2-1-0-3 

Name of the Concerned 

Discipline  

Electrical Engineering  

Pre–requisite, if any  Concepts of probability theory 

Scope of the Course To get familiar with statistical inference techniques for 

Detection and Estimation of data or signals.  

Course Syllabus  Review of Probability Theory: Selected concepts of 

probability theory, random variables and stochastic 

processes.  

 

Binary Decisions: Single Observation: Maximum-

likelihood decision criterion, Neyman-Pearson criterion, 

probability-of-error criterion, Bayes risk criterion, and 

min-max criterion. Multiple Observations: Vector 

observations, general Gaussian problem, waveform 

observations and additive Gaussian noise.  

 

Multiple Decisions: Bayes risk, minimum probability of 

error decision rule, Gaussian case, erasure decision 

problems. 

 

Composite and Nonparametric Decision Theory: 

Composite decisions, sign test, Wilcoxon test. 

 

Classical Estimation Theory: Random parameter 

estimation, Bayes cost method, relationship of estimators, 

non-random parameter estimation, CRLB, linear minimum 

variance and least-squares methods, multiple parameter 

estimation.  

 

State Estimation: Problem statement, Kalman filter, 

miscellaneous estimation techniques. 

Suggested Books  1. J. L. Melsa and D. L. Cohn, Decision and Estimation 

Theory, McGraw-Hill Inc, 1978, ISBN: 978-

0070414686. 

2. H. L. Van Trees, “Detection, Estimation and 

Modulation Theory (Part I), John Wiley & Sons, 2001, 

ISBN: 978-0471095170. 
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3. S. M. Kay, Fundamentals of Statistical Signal 

Processing - Estimation Theory (Vol. 1), Prentice-

Hall, Inc., 1993, ISBN: 978-0133457117. 

4. H. V. Poor, An Introduction to Signal Detection and 

Estimation, (2nd edition), Springer, 2010, ISBN: 978-

1441928375. 

 

  

http://www.amazon.com/Fundamentals-Statistical-Signal-Processing-Estimation/dp/0133457117
http://www.amazon.com/Fundamentals-Statistical-Signal-Processing-Estimation/dp/0133457117
http://www.amazon.com/Introduction-Detection-Estimation-Electrical-Engineering/dp/0387941738
http://www.amazon.com/Introduction-Detection-Estimation-Electrical-Engineering/dp/0387941738
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Course Code EE 644 

Title of the Course Image Processing 

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Basic knowledge of signals and systems. 

Scope of the Course The main goal of this course is to provide an overview of the 

concepts and algorithms for image processing. 

Course Syllabus Linearity and space-invariant property.  Point spread 

function, image transforms and properties, sampling and 

quantization, 2-D systems. 

 

Image coding, image representation models, image 

enhancement, equalization and filtering 

 

Image restoration and reconstruction, Wiener   filtering 

using transforms, image compression 

 

Image analysis, Spatial and transform based features, edge 

detection techniques, AR models and region 

representation, multiresoultion analysis (MRA) based 

techniques, segmentation and classification. 

Suggested Books  1. A. K. Jain, Fundamentals of Digital Image Processing, 

Prentice Hall, 1988, ISBN: 978-0133361650. 

2. R.C. Gonzalez and R.E. Woods; Digital Image 

Processing, (3/e), 2007, ISBN: 978-0131687288. 
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Course Code EE 645 

Title of the Course Mathematical Methods for Signal Processing 

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Nil 

Scope of the Course To get familiar with the mathematical aspects of various 

techniques involved in signal processing applications with 

emphasis on matrix algebra.  

Course Syllabus Vector Spaces: Vector spaces and subspaces, linear 

independence, basis and dimension, linear transformations. 

Inner product spaces: Orthogonality, projections, Gram-

Schmidt procedure. 

Matrix Spaces: Functions of matrices and applications to 

difference and difference equations, special matrices. 

Matrix Computations and Decompositions: Matrix 

factorization, complexity, least square, singular value and 

eigen value decompositions, positive definiteness. 

Spaces of Signals: Hilbert spaces, fundamental spaces of 

sequences and functions, orthogonal polynomials. 

Generalized Inverses: Regularization of ill-posed problems, 

generalized problems, and signal processing applications. 

Suggested Books  1. G. Strang, Linear Algebra and Its Applications (4th 

edition), Brooks Cole, 2005, ISBN: 978-0030105678. 

2. A. Bojanczyk, G. Cybenko, Linear Algebra for Signal 

Processing, Springer, 1995, ISBN 978-0387944913. 

3. C.D. Meyer, Matrix Analysis and Applied Linear Algebra, 

SIAM, 2000, ISBN 0-89871-454-0.  
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Course Code  EE 646 / EE 446 

Title of the Course  Information and Coding Theory 

Credit Structure  L-T- P-Credits  

2-1-0-3  

Name of the 

Concerned 

Discipline  

Electrical Engineering  

Pre–requisite, if 

any  

Concepts of probability theory and communications and basic 

understanding of signal processing and communication. 

Scope of the 

Course 

To understand the quantitative theory of information and its 

applications to reliable, efficient communication systems. 

Course Syllabus  Information measure and entropy, information rate,  joint and 

conditional entropies, mutual information , discrete memoryless 

channels, BSC, BEC,  channel capacity, Shannon limit, source coding, 

adaptive Huffman coding, arithmetic coding, LZW, Hamming weight, 

Hamming distance, minimum distance decoding, single parity codes, 

Hamming codes, repetition codes, linear block codes, cyclic codes, 

convolutional codes, sequential and probabilistic decoding, principle of 

Turbo coding, burst error-correcting codes. 

 

Suggested Books  1. T. M. Cover and J. A. Thomas, Elements of Information Theory, 

(2nd edition), Wiley-Interscience, 2006, ISBN: 978-0471241959. 

2. R. Gallagher, Information Theory and Reliable Communication, 

Wiley; 1968, ISBN: 978-0471290483. 

3. R. Bose, Information Theory, Coding and Cryptography, Tata 

McGraw Hill Education Pvt. Ltd., 2007, ISBN: 978-0070151512. 

4. K. Sayood, Introduction to Data Compression, (3rd edition), 

Morgan Kaufmann; 2012,  ISBN: 978-0124157965. 

5. S. Gravano, Introduction to Error Control Codes, Oxford 

University Press, USA, 2001, ISBN: 978-0198562313. 
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Course code EE 647/ EE 447 

Title of the course Advanced Photonics 

 Credit Structure L - T - P - Credits 
 2-1-0-3 

 Name of the 
Concerned Discipline 

 Electrical Engineering 

 Pre-requisite, if any  NA 
 Scope of the course This course is designed for the UG and PG students with the background 

in Electronics, Electrical Engineering, Physics and Material Science. This 
course will emphasize on the fundamentals of optoelectronics, photonics 
and its multidisciplinary applications including optical fiber 
communication. The course aims to explain basics and technology of 
photonic devices, components and systems including device fabrication. 

 Course Syllabus  Introduction to Optical Fiber Communication: Nature of light_ optical 
communication_ optical fibers_ propagation of light in optical fibers_ 
transmission characteristics of optical fibers_ fabrication of optical fibers.  
Planar Optical Waveguides, Passive Devices & Components: 
Waveguide classification, step-index waveguides, graded-index 
waveguides, Coupled mode theory, grating in waveguide structure, bent 
waveguides, Optical Cross Connects, directional coupler, Bragg reflectors, 
waveguide filters, Arrayed Waveguide Grating (AWG), Multiplexer, 
Demultiplexer.  
Active Photonics Devices: Spontaneous and stimulated emission, 
emission from semiconductors, LEDs – Basics and Technology, 
Semiconductor injection lasers, Single frequency lasers, VCSEL, Optical 
amplifiers, Photodetectors, Electro-optic modulator, Electro-absorption 
modulator, Graphene based optoelectronic devices.  
Silicon Photonics: Introduction, CMOS compatible fabrication, Silicon-
on-insulator (SOI) Technology, silicon modulators, non-linear silicon 
photonics, lasers on silicon, CMOS-Photonic hybrid integration, Silicon-
germanium photodetector.  
Elements of Nanophotonics- Photonic crystals and their applications, 
Surface plasmon polaritons, Slow light and its applications, Introduction 
to Optical Interconnects. 

 Suggested Books 1. J.M. Senior, Optical Fiber Communications, Pearson Education, UK, 
2009, 8131732665, 9788131732663 

2. A. Yariv and P. Yeh, Photonics, Optical Electronics in Modern 
Communication, Oxford University Press, USA, 2006, 
9780195179460 

3. B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics, Wiley, USA, 
2007, 9780471358329 

4. S.L. Chuang, Physics of Optoelectronic Devices, Wiley, USA, 2008, 
9780470293195 

5. Keiser, Optical Fiber Communications, Tata McGraw (2011), 
0070648107 
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6. J. D. Joannopoulos, S. G. Johnson, J. N. Winn and R. D. Meade, Photonic 
Crystals, Molding the flow of light, Princeton University Press 
(2008), 9780691124568. 

7. Coldren and Corzine, Diode Lasers and Photonic Integrated Circuits, 
Wiley (2012),  9780470484128 

8. Ghatak and Thyagarajan, Introduction to Fiber Optics, Cambridge 
University Press (2013), 9780521577854 
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Course code EE 448/ EE 648 

Title of the course Antennas and Propagation 

Credit Structure L-T-P-Credits 
2-1-0-3 

Name of the Concerned 
Discipline 

Electrical Engineering 

Pre-requisite, if any Basic knowledge of Electromagnetic Theory 
Scope of the course The course will provide a comprehensive overview 

of antenna theory and analysis, including design, synthesis, and 
measurement. 

Course Syllabus Introduction: Antenna theorems and definitions, radiation 
patterns, beamwidth, directivity, gain, efficiency, bandwidth, 
polarization, input impedance, Friis transmission equation and 
radar equation. Potential functions and theorems: Vector 
potential for electric and magnetic current source, duality 
theorem, reciprocity theorem, reaction theorem. Single-
element antennas: Linear wire antennas, loop antennas, 
travelling wave antennas, broadband antennas, 
aperture antennas, microstrip antennas, 
reflector antennas, antenna measurements. Antenna arrays: 
Array theorems, two-element linear array, N-element linear 
array, array factor, superdirectivity, planar array, circular 
array. Antennas for modern communication: Circularly 
polarized antennas, base station antennas (cellular / Wi-Fi / GPS 
/ WiMAX), multiple-input multiple-output (MIMO) antennas, 
smart antennas. 

Suggested Books  1. C. A. Balanis, Antenna Theory: Analysis and Design, John 
Wiley & Sons, USA, 2005, 978-0471667827 

2. R. S. Elliot, Antenna Theory and Design, Wiley-IEEE Press, 
USA, 2003, 978-0471449966 

3. J. D. Kraus, R. J. Marhefka, and A. S. Khan, Antennas and 
Wave Propagation, McGraw-Hill, USA, 2017, 978-
9352606184 

4. T. A. Milligan, Modern Antenna Design, Wiley-IEEE, Press, 
USA, 2005, 978-0471457763 
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Course code EE 450/ EE 650 

Title of the 

course 

Internet of Things (IoT) Networks 

Credit Structure L - T - P - Credits 
2 - 1 - 0 - 3 

Name of the 
Concerned 
Department 

Electrical Engineering 

 Pre-requisite, if 
any 

Students are expected to have basic knowledge of Probability Theory, 
Signal Processing and Communications. 

Scope of the 
course 

To get acquainted with the networking aspects of the Internet of Things 
(IoT). Students will gain state-of-the-art knowledge with typical IoT 
inspired networking concepts. 

Course Syllabus Introduction to IoT Networks: 
What is IoT network? Types of IoT networks available for IoT devices; 
Networking protocols; Understanding layers of network in IoT space; 
Cooperative and Cognitive wireless Sensor and Ad‐hoc networks. 
IoT Networks in the pre‐5G Era: Cellular (3G/4G) networks; Local 
and Personal Area Networks (LAN/PAN); 6LoWPAN; Low Power Wide 
Area Networks (LPWAN); Mesh networks; 
Key players for LPWAN: SigFox (ultra‐narrow band), and LoRaWAN 
(long range Wireless Area Network); 4G LTE networks: LTE‐M (Cat‐M1 
chipset) and Narrowband IoT (NB‐IoT); Applications to Machine‐to‐
Machine (M2M) connections; Limitation on capacity of LTE/LTE‐
Advanced networks. 
Evolution of 5G‐IoT Network and Beyond: 
Usage scenarios for 5G/6G networks; International Telecommunication 
Union (ITU) supporting IoT devices: Enhanced Mobile Broadband 
(eMBB), Massive Machine‐type Communications (mMTC), and Ultra‐
reliable and Low‐Latency Communications (URLLC); 5G New Radio 
(NR) technology; Learning driven 6G‐IoT networks. 
IoT Network Modelling, Performance, and Security: Stochastic 
Modelling; Performance Metrics and Evaluation; Spectral and 
Energy Efficiency analysis; Basic IoT network Security requirements; 
Securing different stack layers (e.g., LANs, network, transport); Low‐
powered IoT‐based networks: Energy consumption versus harvesting 
prospects. 
IoT Applications: 
Internet of Vehicles (IoV); Drones/UAVs as Flying IoT; Resource 
management and mobility management; Vehicular/Mobile Edge/Cloud 
Computing; Industrial IoT (IIoT): Exploration of wireless IoT networks 
for Smart Manufacturing; Industry 4.0; Internet of Molecular Things 
(IoMT); Internet of Space (IoS); Internet of Everything (IoE). 

 Suggested 
Books 
 

1. D. Hanes, G. Salgueiro, P. Grossetete, R. Barton, J. Henry, IoT 
Fundamentals: Networking Technologies, Protocols, and 
Use Cases for the Internet of Things’, Cisco Press, NJ, 2017, 
ISBN: 9780134307091  

https://www.ciscopress.com/authors/bio/97d59a84-021b-4b06-8d8d-2baa8619d8ec
https://www.ciscopress.com/authors/bio/16ea055d-82c0-4b3f-9cd0-1c45dd8eb00e
https://www.ciscopress.com/authors/bio/14845346-567d-4a28-b1a8-99e695366c8d
https://www.ciscopress.com/authors/bio/a9eca14f-c8a5-4014-aeed-4e4180cdc815
https://www.ciscopress.com/authors/bio/5585d1dc-f67c-4252-9ef5-2c48cab84e76
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2. P. Lea, ‘Internet of Things for Architects’, Packt (sic) 
Publishing, UK, 2018, ISBN: 9781788470599 

3. N. H. Mahmood, N. Marchenko, M. Gidlund, P. Popovski, 
‘Wireless Networks and Industrial IoT: Applications, 
Challenges and Enablers’, Springer Nature, Switzerland, 2021, 
ISBN: 978-3-030-51472-3 

4. S. Misra, A. Mukherjee, and A. Roy, ‘Introduction to IoT’, 
Cambridge University Press, UK, 2021, ISBN: 9781108913560 
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Course code  EE 650N/ EE 450N 

Title of the course IoT Communication Networks 

Course Category Departmental Elective 

Credit Structure  L - T - P - Credits 
 2-1-0-3 

Name of the Concerned 
Department 

Electrical Engineering 

Pre-requisite, if any Students are expected to have basic knowledge of Probability 
Theory, Signal Processing and Communications. 

Course Objectives • To get acquainted with the networking aspects of the Internet 
of Things (IoT). 

• Gain state-of-the-art knowledge with typical IoT inspired 
networking concepts 

Course Outcomes 

• Foundational Understanding: Gain insight into IoT network 
types, protocols, and the layered structure, including wireless 
sensor networks and cellular technologies. 

• Evolutionary Analysis: Explore the transition from pre-5G to 
5G/6G 

• Applications: Investigate real-world implementations of IoT 
networks in domains like IoV, drones, industrial IoT, and 
beyond. 

 Course Content • Introduction to IoT Networks: What is IoT network? Types 
of IoT networks available for IoT devices; Networking 
protocols; Understanding layers of network in IoT space; 
Cooperative and Cognitive wireless Sensor and Ad‐hoc 
networks.  

 
• IoT Networks in the pre‐5G Era: Cellular (3G/4G) networks; 

Local and Personal Area Networks (LAN/PAN); 6LoWPAN; 
Low Power Wide Area Networks (LPWAN); Mesh networks; 
Key players for LPWAN: SigFox (ultra‐narrow band), and 
LoRaWAN (long range Wireless Area Network); 4G LTE 
networks: LTE‐M (Cat‐M1 chipset) and Narrowband IoT (NB‐
IoT); Applications to Machine‐to‐Machine (M2M) 
connections; Limitation on capacity of LTE/LTE‐Advanced 
networks. 

 
• Evolution of 5G‐IoT Network and Beyond: Usage scenarios 

for 5G/6G networks; International Telecommunication Union 
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(ITU) supporting IoT devices: Enhanced Mobile Broadband 
(eMBB), Massive Machine‐type Communications (mMTC), and 
Ultra‐reliable and Low‐Latency Communications (URLLC); 5G 
New Radio (NR) technology; Learning driven 6G‐IoT 
networks. 

 
• IoT Network Modelling, Performance, and Security: 

Stochastic Modelling; Performance Metrics and Evaluation; 
Spectral and Energy Efficiency analysis; Basic IoT network 
Security requirements; Securing different stack layers (e.g., 
LANs, network, transport); Low‐powered IoT‐based 
networks: Energy consumption versus harvesting prospects.  

 
• IoT Applications: Internet of Vehicles (IoV); Drones/UAVs as 

Flying IoT; Resource management and mobility management; 
Vehicular/Mobile Edge/Cloud Computing; Industrial IoT 
(IIoT): Exploration of wireless IoT networks for Smart 
Manufacturing; Industry 4.0; Internet of Molecular Things 
(IoMT); Internet of Space (IoS); Internet of Everything (IoE). 

 Suggested Books 
 
 

Text Books: 
 
1. D. Hanes, G. Salgueiro, P. Grossetete, R. Barton, J. Henry, IoT 

Fundamentals: Networking Technologies, Protocols, and 
Use Cases for the Internet of Things, Cisco Press, 2017, 
ISBN: 9780134307091. 

2. P. Lea, Internet of Things for Architects, Packt (sic) 
Publishing, 2018, ISBN: 9781788470599. 

 
Reference Books: 
1. N. H. Mahmood, N. Marchenko, M. Gidlund, P. Popovski, 

Wireless Networks and Industrial IoT: Applications, 
Challenges and Enablers, Springer Nature, Switzerland, 
2021, ISBN: 978-3-030-51472- 

2. S. Misra, A. Mukherjee, and A. Roy, Introduction to IoT, 
Cambridge University Press, 2021, ISBN: 9781108913560. 
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Course code EE 651 

Title of the course Digital Circuit Design Lab 

Credit structure 0-0-4-2 
Name of the concerned 
discipline 

Electrical Engineering 

Pre-requisite (if any) Associated to theory course EE 422/ EE 622 
Scope of the course Course in designed to augment the concepts learned by the 

students in associated theory course. 
Course syllabus 1. Functional and design parameter analysis of basic digital 

circuits.  
 
2. Design and analysis of standard cells for combinational and 
sequential circuits (the purpose of the above two experiments 
is to introduce the design and analysis approach for circuit 
performance parameters at lower and advanced technology 
nodes using schematic and layout). 
 
3. Design the digital blocks using HDL (Verilog/VHDL) to 
generate its GDSII (the purpose of this experiment is to design 
digital circuits using Verilog/VHDL followed by its synthesis 
and verification to perform automated placement and routing 
optimization using physical designing tools to give GDSII 
format.  
 
4. (a) Design various architecture of SRAM (b) Design various 
architecture of DRAM (the purpose of this experiment is to get 
acquainted with common memory architectures and analyze 
the performance using EDA tools). 

Suggested books 1.Douglasl. perry, VHDL: Programming by Example, 4th 
edition (McGraw Hill Co. Inc., New York, 2002).(ISBN: 
9780071400701) 

2. Jayaram Bhasker, A VHDL Primer, Prentice Hall,3rd edition. 
(ISBN: 0130965758) 

3. Zainalabedin Navabi, VHDL, analysis and modeling of 
digital systems, McGraw-Hill. (ISBN: 978-0070464728). 

4. PLD, FPGA data sheets. 
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Course code EE 652 

Title of the course System on Programable Chip Design-Lab 

Credit structure L-T-P-C 
0-0-4-2 

Name of the concerned 
discipline 

Electrical Engineering 

Pre-requisite (if any) Same as associated theory course: System on Prog. Chip Design 
Scope of the course This lab will give practical exposure of the associated course 

work using Xilinx Zybo/ Basys-3/Nexys-4 DDR boards and 
Xilinx Vivado software suite. 

Course syllabus 1.  Building a Zynq-700 processor design in the Vivado IDE 
 
2. Design a Microblaze processor using Xilinx Vivado.   
 
3. Interfacing of designed Microblaze with available 
peripherals. 
 
4. Design of custom peripherals using HDL. 
 
5. Design an enhanced instruction set with custom instructions. 
  

Suggested books *Same as associated theory course of System on Prog. Chip 
Design. 
Reference Manuals for Boards: 
 
1.Digilant Basys 3™ FPGA Board Reference Manual. 
2.Digilant ZYBO™ FPGA Board Reference Manual. 
3.Digilant Nexys4 DDR™ FPGA Board Reference Manual. 
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Course code EE 653 

Title of the course Discrete Device Fabrication and Characterization Lab 

Credit structure L-T-P-C 
0-1-4-3 

Name of the concerned 
discipline 

Electrical Engineering 

Pre-requisite (if any) Elementary knowledge about basic electronics devices and 
VLSI technology 

Scope of the course To make students aware of the various fabrication and 
characterization techniques available in the semiconductor 
industry 

Course syllabus 1. Learning and hands-on training of various vacuum 
technologies and thin film deposition. 

2. Thin film processing of metals/ semicondutors/ insulating 
materials. 

3. Design and fabrication of memory devices. 

4. Electrical characterization of nanoscale devices.  
 
5. Growth of semiconductor nanostructures. 
 
6. Fabrication and characterization of Schottky diodes and 
photodiodes. 
 
7. Solution processed techniques for thin film fabrication. 
 
8. Frequency response of a dielectric. 
 
9. Absorption and emission spectra of semiconducting 
materials  

References  
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Course code EE 654 

Title of the 

course 

System on Programable Chip Design-Lab 

Credit structure L-T-P-C 
0-0-4-2 

Name of the 
concerned 
discipline 

Electrical Engineering 

Pre-requisite (if 
any) 

Same as associated theory course: System on Prog. Chip Design 

Scope of the 
course 

This lab will give practical exposure of the associated course work 
using Xilinx Zybo/ Basys-3/ Nexys-4 DDR boards and Xilinx Vivado 
software suite. 

Course syllabus 1.  Building a Zynq-700 processor design in the Vivado IDE 
 
2. Design a Microblaze processor using Xilinx Vivado.   
 
3. Interfacing of designed Microblaze with available peripherals. 
 
4. Design of custom peripherals using HDL. 
 
5. Design an enhanced instruction set with custom instructions. 
  

Suggested books *Same as associated theory course of System on Prog. Chip Design. 
Reference Manuals for Boards: 
 
1.Digilant Basys 3™ FPGA Board Reference Manual. 
2.Digilant ZYBO™ FPGA Board Reference Manual. 
3.Digilant Nexys4 DDR™ FPGA Board Reference Manual. 
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Course code EE 655/ EE 455 

 Title of the course  Optical Wireless Communications 

Course Category  Departmental/ Open Elective  

 Credit Structure  L - T - P - Credits 
 2-1-0-3 

 Name of the 
Concerned 
Department 

 Electrical Engineering  

 Pre-requisite, if any Students are expected to have a basic knowledge in Probability Theory, 
Signal Processing, and Communication 

 Scope of the course 
(Objectives) 

• To give a basic understanding on modelling two different optical 
wireless communication (OWC) systems (i.e., Free Space Optics 
(FSO), Visible Light Communication (VLC)) 

• To discuss techniques for analyzing and improving the 
performance of OWC links. 

Course Outcomes • Student should be able to model the transmitter, receiver, and 
OWC channel.  

• To analyze the performance of OWC links over various 
environments. 

• To provide solutions for improving the performance of OWC 
links. 

 Course Content 1. Introduction to OWC: Introduction to FSO, VLC and its 
applications, Relevance of OWC in 6G communication and 
industry 5.0. 

2. System Modelling: FSO and VLC transmitter design, Modulation 
techniques, OWC receivers 

3. Channel Modelling: Terrestrial and satellite FSO communication 
scenarios, Aerial-platform based FSO communication, 
Propagation models for VLC. 

4. Performance Analysis: Outage, Symbol error probability and 
Channel capacity analyses  

5. Link Performance Improvement Techniques: Relaying 
technique, Spatial diversity, Aperture averaging, Hybrid 
OWC/RF Communication. 

 Suggested Books  
 
 

Text Books:  
1. H. Kaushal, V. K. Jain, S. Kar: Free Space Optical Communication: 

Springer: India: 2017: ISBN 978-81-322-3689-4 
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2. M. Uysal, C. Capsoni, Z. Ghassemlooy, A. Boucouvalas, E. Udvary: 
Optical Wireless Communications An Emerging Technology: 
Springer: Switzerland: 2016: ISBN 13:978-1-4398-5235-4  

Reference Books:  
3. Z. Ghassemlooy, W. Popoola, S. Rajbhandari : Optical Wireless 

Communications System and Channel Modelling with MATLAB: 
CRC Press (Taylor & Francis Group): NewYork: 2013: ISBN 13: 978-1-
4398-5235-4  

4. Arun K Majumdar: Optical Wireless Communications for Broadband 
Global Internet Connectivity: Elsevier: Amsterdam, Netherlands: 
2019: ISBN 978-0-12-813365-1  
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Course code  EE 661 

Title of the 
course  

Microwave Engineering  

Credit Structure  L-T-P-Credit  
(2-1-0-3)  

Name of the  
Concerned 
Department/ 
Centre 

Electrical Engineering  

Prerequisite, if 
any  

Basic knowledge of Electromagnetic Theory  

Scope of the 
course  

The course will emphasize on the fundamentals of microwave engineering. 
A wide variety of microwave devices along with their theories, syntheses and 
applications will be discussed.  

Course Syllabus  Review of basic microwave theory: Transmission line and waveguide, 
review of TEM, TE, and TM waves, lossless line, line with small losses, power 
flow in a terminated line, microstrip transmission line, strip transmission 
line, coupled strip line, coplanar transmission line and waveguide. 

Network analysis: Scattering (S-) matrix, transmission (ABCD) matrix, shift 
in reference planes, signal flow graphs, impedance matching and tuning: 
single-stub tuning, double-stub tuning, quarter-wave transformers, Binomial 
and Chebyshev matching transformers. 

Power Dividers and Couplers: Attenuators, phase shifters, scattering 
matrix of 3- and 4-port junctions, T-junction and Wilkinson power dividers, 
Waveguide directional couplers, 90 and 180 degree hybrid couplers, 
isolators, circulators. 

Filters: Analysis of periodic structures, Floquet’s theorem, filter design by 
insertion loss method, maximally flat filter, Chebyshev filter, filters using 
coupled resonators. 

Resonators: Principles of microwave resonators, open and short-circuited 
resonators, microstrip resonators, dielectric resonators, cavity perturbation. 

Microwave sources: Microwave tubes, klystron, magnetron, microwave 
amplifier, transistor oscillator, Gunn oscillator, microwave systems. 

Suggested Books  
 

1. R. E. Collin, Foundations for Microwave Engineering, 2nd Edition, John 
Wiley & Sons, USA, 2000, ISBN: 978-0-780-36031-0.  

2. D. M. Pozar, Microwave Engineering, 4th Edition, John Wiley & Sons, 
USA, 2013, ISBN: 978-0-470-63155-3.  

3. T. C. Edwards, and M. B. Steer, Foundations for Interconnects and 
Microstrip Design, 3rd Edition, John Wiley & Sons, USA, 2000, ISBN: 
9780471607014.  

4. R. Ludwig, and P. Bretchko, RF Circuit Design, 1st Edition, Pearson 
Education, USA, 2000, ISBN: 978-0130953230.  

5. I. Hunter, Theory and Design of Microwave Filters, Institution of 
Engineering and Technology, 2001, ISBN: 0852967772.  

6. D. K. Misra, Radio-frequency and Microwave Communication Circuits, 
2nd Edition, John Wiley & Sons, USA, 2004, ISBN: 9780471478737.  
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Course code  EE 662 
Title of the course  Microwave Laboratory  
Credit Structure  L-T-P-Credit  

0-0-3-1.5 
Name of the  
Concerned 
Department/ Centre 

Electrical Engineering  

Prerequisite, if any  EE 661: Microwave Engineering 
 

Scope of the course  This laboratory course will give practical exposure on a wide variety of 
microwave sources, components, and equipment. Different measurement 
techniques will be used to characterize different microwave devices.  

Course Syllabus  (1) Study of microwave sources and components.  
(2) Study and measurement of transmission lines characteristics.  
(3) Measurement of VSWR, impedance and frequency.  
(4) Measurement of antenna characteristics.  
(5) Study of vector network analyzer and measurement of directional 
coupler characteristics.  
(6) Measurement of power divider characteristics.  
(7) Measurement of isolator and circulator characteristics.  
(8) Measurement of filter characteristics.  
(9) Measurement of resonator characteristics.  
(10) Study of spectrum analyzer and measurement of amplifier 
characteristics.  

Suggested Books  
 

1. D. M. Pozar, Microwave Engineering, 4th Edition, John Wiley & Sons, 
USA, 2013, ISBN: 978-0-470-63155-3.  

2. R. E. Collin, Foundations for Microwave Engineering, 2nd Edition, 
John Wiley & Sons, USA, 2000, ISBN: 978-0-780-36031-0.  

3. G. H. Bryant, Principles of Microwave Measurements, Revised 
Edition, Institution of Engineering and Technology, USA, 1993, ISBN: 
0863412963.  

4. P. C. L. Yip, High Frequency Circuit Design and Measurements, 1st 
Edition, Springer, USA, 1990, ISBN: 3540785469.  

5. D. Cheng, Field and Wave Electromagnetics, 2nd Edition, Pearson, 
USA, 1989, ISBN: 978-0201128192.  
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Course code EE 683/ EE 483 

Title of the 

course 

Error Correcting Codes  

Credit Structure L-T-P–Credits  
2-1-0-3 

Name of the 
Concerned 
Department 

Electrical Engineering 

Pre-requisite, if 
any 

Digital Communications (UG) 

Scope of the 
course 

To provide an introduction to various traditional and modern error 
correction codes that are very much useful in improving the reliability 
of digital/wireless communication and storage systems.  

Course Syllabus Introduction: Need for Forward Error Correction (FEC) codes and 
interleavers in digital/wireless communication and storage systems, 
Groups, Fields, Binary field arithmetic, Construction of Galois field, Basic 
properties of Galois field, Computations using Galois field arithmetic, 
Irreducible, Minimal and Primitive polynomials, Design of interleavers 
including Block interleaver, Convolutional interleaver, Helical 
interleaver, Random Interleaver, etc. and its applications 
BCH & RS codes: Binary & non-binary Bose-Chaudhuri-Hocquenghem 
(BCH) codes, Reed-Solomon (RS) codes, Generator polynomials, 
Encoding and Decoding of RS & BCH codes. 
Concatenated codes: Serial concatenated codes and its applications. 
Product codes: Multi-dimensional product codes, Encoding, LLR-based 
decoding techniques. 
LDPC codes: Tanner graph, Protograph LDPC code construction, 
encoding, LDPC codes in 4G and 5G wireless standards, Message passing 
decoding algorithm.  
Polar codes: Generator matrix, Frozen bits, Various representation of 
polar codes, Encoder design, Successive cancellation (SC) decoder, SC list 
decoder, Polar codes in 5G standards. 
Codes Parameter Estimation: Basic blind code parameter estimation 
techniques of RS codes, LDPC codes, Product Codes, Polar Codes and 
Interleavers. 

Suggested Books 1. S. Lin and D. J. Costello, Error Control Coding, 2nd Edition, Pearson 
Press, 2005, ISBN-13: 978-0130426727 

2. R. E. Blahut, Algebraic Codes for Data Transmission, 2nd Edition, 
Cambridge University Press, 2003, ISBN-13: 978-0511800467 

3. W. C. Huffman and V. Pless, Fundamentals of Error Correcting 
Codes, 1st Edition Cambridge University Press, 2003, ISBN-13: 978-
0521131704 
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Course code  EE 684/ EE 484 

Title of the course  Power System Protection 

Course Category  Departmental Elective 

Credit Structure  L - T - P - Credits 
 2-1-0-3 

Name of the 
Concerned 
Department 

 Electrical Engineering 

Pre-requisite Basics of power systems 

Scope of the course 
(Objectives) 

The course will cover up-to-date technology in the field 
of power system protection emphasizing the current practices in 
Indian power system and make aware of the present challenges in this 
domain. The course will also provide a scope to learn 
different power system simulation software and realize relay operation 
using case studies. 

Course Outcomes Denfine different types of faults in power systems. Review different 
protection techniques applied in power systems. analyse different 
challenges in current grid scenario and review some advanced 
protection solutions. 

 Course Content 1. Fundamentals of power system protection: Overview of a 
protection arrangement and its characteristics, Current 
Transformer, Potential Transformer, circuit breaker operation, fault 
analysis. 

2. Protective relay operation and phasor estimation: Basic 
architecture and operating principle of digital relays, fault detection, 
phasor estimation. 

3. Overcurrent relaying for phase and earth faults: Working 
principle of overcurrent relays and their coordination, concept of 
directional overcurrent relay. 

4. Transmission line protection: Distance relaying, protection for 
different line configurations, power swing and load encroachment, 
line differential protection. 

5. Transformer, busbar, generator, and motor protection: 
Differential protection, stator fault protection, rotor fault protection, 
abnormal operation protection. 

6. Wide Area Protection & Challenges in the present grid scenario: 
Introduction to Wide Area Measurement Systems (WAMS), concept 
of Wide Area Protection, protection challenges in the presence of 
converter-based renewable sources. 
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Suggested Books 
 

Text Books: 
• Stanley H. Horowitz, and Arun G. Phadke. Power system relaying. John 

Wiley & Sons, 2008 (3rd Ed.), ISBN 978-0-470-05712-4. 
• Arun G. Phadke, and James S. Thorp. Computer relaying for power 

systems. John Wiley & Sons, 2009 (2nd Ed.), ISBN 978-0-470-05713-
1. 

Reference Books: 
• Héctor J. Altuve Ferrer, and Edmund O. Schweitzer, eds. Modern 

solutions for protection, control, and monitoring of electric power 
systems. Pullman, WA, USA: Schweitzer Engineering Laboratories, 
2010, ISBN-13: 978-0-9725026-3-4. 

• Gerhard Ziegler. Numerical differential protection: principles and 
applications. John Wiley & Sons, 2012 (2nd Ed.), ISBN 978-3-89578-
670-9. 

• Gerhard Ziegler. Numerical distance protection: principles and 
applications. John Wiley & Sons, 2011 (4th Ed.), ISBN 978-3-89578-
381-4. 
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 Course code  EE 686 

 Title of the course Applied Optimization for Advanced Wireless Communication 
Systems 

Course Category Departmental Elective 

 Credit Structure  L - T - P - Credits 
 2 – 0 – 2 - 3 

Name of the Concerned 
Department 

 Electrical Engineering 

 Pre-requisite, if any Basic knowledge of Calculus, Linear Algebra, Probability, Wireless 
Communications.  

 Scope of the course 
(Objectives) 

[L] Understanding the fundamental tools and techniques in 
applied optimization.  
[P] Software implementation of optimization methods, along with 
their application to several Wireless/Vehicular/UAV 
Communication Systems. 

Course Outcomes • The students should be able to demonstrate theoretical 
and practical understanding of the optimization tools.  

• Furthermore, they should be able to analytically map 
convex optimization techniques to various aspects of 
Wireless/Vehicular/UAV Communication Systems. 

 Course Content 1. Basics of Linear Algebra and Wireless/Vehicular/UAV 
Communications. Introduction to Optimization Theory. 
Application: Correlation of QoS parameters with 
mathematical functions - to form an Optimization problem. 

2. Concave-Convex functions (and vice-versa), Examples, 
Conditions for Convexity. Applications: Beamforming in 
Wireless/Vehicular/UAV Systems, Multi-User Wireless, 
Cognitive Radio Systems.  

3. Deterministic, Continuous, Constrained: Linearly 
Constrained – (i) Linear Programming, and (ii) Quadratic 
Programming. Applications: Simple problem formations & 
analysis – (i) transmit power minimization with SNR/Rate 
constraints, and (ii) SNR/Rate maximization with transmit 
power constraint.  

4. Non-Linear Programming (NLP): (i) Semidefinite 
Programming (SDP), (ii) Second-Order Cone Programming 
(SOCP), (iii) Quadratically-Constrained Quadratic 
Programming (QCQP), and (iv) Mixed Integer NLP.  
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Applications: Simple Precoder/Beamformer designing for 
Wireless Multicasting Systems, Relay Selection Mechanism 
in Cooperative Wireless Systems.  

5. Duality Principle, Lagrange Dual Method, and Karush-
Kuhn-Tucker (KKT) Conditions. Applications: Water-
filling power allocation, Optimization in Cooperative 
Systems with multi-user and multi-carrier settings.  

6. Multi-objective Optimization: (i) weighted sum of 
objectives, and (ii) fractional optimization. Applications: 
Weighted sum-rate as objective, optimization of energy 
efficiency in Wireless/Vehicular/UAV Systems. 

7. Max-Min and Min-Max Problems. Applications: min max 
power, max min SINR/Rate in Multi-user or Multi-group 
Multicasting Systems. 

 
Lab Content (Practical) 
MATLAB/Python and their operations.  Explore MATLAB solvers: 
linprog, intlinprog, quadprog, fminunc, fmincon, minimax. 
Applications using CVX (in MATLAB/Python). 

Suggested Books  
 

Text Books: 
1. S. P. Boyd, and L. Vandenberghe, Convex Optimization, 
Cambridge University Press, (2004), ISBN: 9781107394001. 
2.  Y. T. Hou, Y. Shi, and H.D. Sherali, Applied Optimization 
Methods for Wireless Networks, Cambridge University Press, 
(2014), ISBN: 9781107018808 
 
Reference Book: 
1. F. Cavalcanti, and S. Andersson, Optimizing Wireless 
Communication Systems, Springer, (2009), ISBN: 
9781441901552. 
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Course Code EE 701 

Title of the Course Time-Frequency Analysis 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if any  Basic knowledge of Fourier analysis 

Scope of the Course Many signals exhibit frequency characteristics that change over 

time. Examples include such as speech, marine mammal sounds, 

heart rate, electroencephalogram, machine vibrations, sonar, 

radar, and communication signals. Understanding these changes 

is important because they are often indicative of the underlying 

processes that  generated the signal. Time-frequency analysis, also 

called time-varying spectral analysis, is a technique for studying 

the time-dependent spectral changes in a signal.  

Course Syllabus Basics of Fourier Analysis, Spectral Theory, Fundamentals of 

Time-Frequency Analysis, Instantaneous Frequency and 

Instantaneous Bandwidth, Gabor Transform, The Short-Time 

Fourier Transform/Spectrogram, Time-Frequency Localization, 

Continuous Wavelet Transform/ Scalogram, Multiresolution 

Analysis, Quadratic Time-Frequency Transform, Wigner-Ville 

Distribution, Signal Processing Applications, Image Processing 

Applications. 

 

Suggested Books 

 

1. S. Mallat, A Wavelet Tour of Signal Processing (3rd edition), 

Academic Press, 2008, ISBN: 978-0123743701. 

2. Leon Cohen, Time-Frequency Analysis, Prentice Hall; 1994, 

ISBN: 978-0135945322. 

3. B. Boashash, Time-Frequency Signal Analysis and 

Processing: A Comprehensive Reference, Elsevier Science, 

2003, ISBN-13: 978-0080443355. 

4. R. M. Rao and A. S. Bopardikar, Wavelet Transforms: 

Introduction to Theory & Applications, Prentice Hall, 1998, 

ISBN-13: 978-0201634631. 
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Course code EE 721 

Title of the course Embedded Systems and Computing 

Credit structure L-T-P-C 
2-1-0-3 

Name of the concerned 
discipline 

Electrical Engineering 

Pre-requisite (if any) Microprocessors and Digital Systems 

Scope of the course Embedded Systems has found wide applications in almost every 
electronic device. The need for any electronic engineer would be to 
learn how to design systems for specific applications such as mobile 
phones and other electronic appliances and also re-design some of 
the existing systems. After introducing the developments in this 
field, this course would focus on development of these systems 
through programming.  
 

Course syllabus Overview – Characteristics of embedded computing applications, 
Concept of real-time systems, design process and system 
integration. 
Embedded System Architecture – CISC and RISC architecture and 
examples, memory system architecture, co-processors and 
hardware accelerators 
Designing embedded computing platform – Memory devices and 
characteristics, I/O systems, designing with processors, design 
methodologies. 
Programming embedded systems – Use of programming language 
characteristics, programming and run-time environment and 
debugging. Application examples. 
 

Suggested books 1. David E Simon, Embedded Systems Primer, Addison-Wesley, 
1999, (ISBN: 9780201615692). 

2. James K. Peckol, Embedded Systems: A Contemporary Design 
Tool, Wiley, 2009. (ISBN: 9788126524563). 

3. Steve Heath, Embedded Systems Design, Elsevier India, 2005, 
(ISBN: 9788181479709). 
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Course code EE 722 

Title of the course IC Design for IoT System 

Credit structure L-T-P-C 
2-1-0-3 

Name of the 
concerned discipline 

Electrical Engineering 

Pre-requisite (if any) Basic of MOSFETs and Circuit Design 

Scope of the course  

Course syllabus Unit 1: Basics of IoT System: Introduction to IoT landscape, use 
cases (Smart Home, Smart Energy, Smart Vehicle, Smart City etc.), 
Standardizing the IoT, Wireless Sensor Network, Design 
Methodologies for Smart things (Using commercial development 
boards). 
Unit 2: IoT Devices and Networks: Types of connected device, 
bridging physical and digital (sensors and actuators), conserving 
battery life, types of network, architecture of IoT networks, 
network communication patterns. 
Unit 3. Power Optimization Techniques and Power 
Management Unit: Sources of power dissipation and optimizations 
techniques, low power bus, parallel architecture, reference circuits, 
DC-DC converter, charge pumps, linear regulator. 
Unit 4. Standard IoT Protocol Architecture and 
Implementation: Design and analysis of basic communication 
protocols: GPIO, SPI, I2C, UART and other upcoming standard 
protocol architecture: Bluetooth, ZigBee, Z-Wave, 6LowPAN, Wi-Fi, 
NFC, LoRaWAN, SigFox etc 
Unit 5: IoT-System Design: System design using IoT development 
boards, Custom SoC design flow, IP-design and re-use in custom 
SoC, IoT System design using custom SoC.  

Suggested books 1. Fawzi Behmann, Kwok Wu, “Collaborative Internet of Things (C-

IOT): For Future Smart Connected Life and Business”, IEEE and 

Wiley, April 2015.(ISBN: 1118913744) 

2. Claire Rowland, Elizabeth Goodman, Martin Charlier, Ann Light, 

Alfred Lui, “Designing Connected Products UX for the Consumer 

Internet of Things”, O'Reilly, May 2015. (ISBN: 

9781449372569). 

3. Hakima Chaouchi, "The Internet of Things-Connecting Objects to 

the Web", Wiley, June 2010. (ISBN: 9781848211407). 

4. Olivier Hersent, David Boswarthick, Omar Elloumi, "The Internet 

of Things: Key Applications and Protocols", 2nd Edition, Wiley, 

Jan 2012.(ISBN: 9781119994350). 

5. Gary K. Yeap, “Practical Low Power Digital VLSI Design”, 

Springer (ISBN-9780792380092). 

6. Liming Xiu, “VLSI Circuit Design Methodology Demystified A 

Conceptual Taxonomy”. October 2007 (ISBN: 9780470199107). 
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7. Youn-Long Steve Lin, “Essential Issues in SOC Design Designing 

Complex Systems-on-Chip”, Springer, 2006. (ISBN-

13: 9789048173501). 
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Course Code EE 724/ EE 424  

Title of the Course Advanced Micro-processes and Nanotechnology 

Credit Structure  

 

L-T- P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Electrical Engineering Discipline 

Pre–requisite, if any  

 

A course on semiconductor device physics, MOSFETs and VLSI 

Scope of the Course  

Course Syllabus 

 

 

 

 

 

Methodologies for nanotechnology: Introduction and 

classification, general properties of atoms and solids, effects at the 

nanometer scale, Fabrication methods for nanostructures. 

Characterization methodologies for Nanotechnology: 

classification of characterization methods, microscopic techniques, 

Electron microscopy, Scanning probe techniques, Diffraction 

techniques, spectroscopic techniques. 

Semiconductor nanostructures: General aspects of semiconductor 

physics, Quantum confinement in semiconductor nanostructures, 

fabrication techniques, Physical processes nanostructures, some 

applications of semiconductor nanostructures. 

Silicon MOSFETs: Moore’s Law, Scaling down of devices, Low 

frequency noises in MOSFETs, Short Channel Effect, DIBL, GIDL, 

recent developments and challenges in MOSFETs. 

Single electron devices: Coulomb blockade effect, Single Electron 

Transistor, SET based detector, RF-SET, Single Electron 

Spectroscopy etc. 

Molecular materials and devices: Organic materials, some 

examples of organic semiconductors, charge carrier injection and 

transport, Optical properties of organic semiconductors, 

applications and devices involving organic semiconductors viz. 

Organic Field Effect Transistors, Organic Light Emitting Diodes, 

Organic Photovoltaic’s including Dye sensitized solar cells. 

Suggested Books 1. S. M. Sze, Physics of semiconductor devices, John Wiley and Sons, 

1981, ISBN: 0-471-05661-8 

2. R. Kelsall, I. Hamley and M. Geoghegan, Nanoscale Science and 

Technology, John Wiley and Sons Ltd, 2005, ISBN: 0-470-85086-8. 

3. K. Morigaki, Physics of amorphous semiconductors, Imperial 

College Press, 1999, ISBN: 981-02-1381-6. 

4. P. Richman, MOS Field Effect Transistors and Integrated Circuits, 

John Wiley and Sons Ltd, 1973, ISBN: 0-471-72030-5. 

5. Y. Taur and T-H. Ning, Fundamentals of Modern VLSI Devices, 

Cambridge University Press, 1998, ISBN: 978-0-521-55959-1. 
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6. G. Hadziioannou and G. Malliaras, Semiconducting Polymers: 

Chemistry, Physics and Engineering, Wiley Interscience, 2007, 

ISBN: 978-3-527-31271-9. 

 
 
 

Course code EE 725 

Title of the course RF IC Design 

Credit structure L-T-P-C 
2-1-0-3 

Name of the 
concerned discipline 

Electrical Engineering 

Pre-requisite (if any) Basics of MOSFETs 
Scope of the course  
Course syllabus Basic concepts about Linearity, noise figure and dynamic range, 

CMOS Technology for RF, CMOS Radio challenges, CMOS circuit 
design, Distortion and noise in amplifiers - dynamic range – 
Scattering parameters - radio receiver architectures -specification 
of individual blocks from top level specifications - analysis and 
modeling of on-chip passive elements - circuit biasing techniques 
- low noise amplifiers - variable gain amplifiers - mixers filters – 
received signal strength indicators -power amplifiers and 
linearization - RF measurement basics, Design considerations of 
RF IC for wireless applications. RF power amplifier design Classes 
of power amplifiers Review of linear amplifier design techniques 
Gain match, power match, matching circuits for power amplifiers 
Introduction to load-pull measurements Conventional high 
efficiency amplifiers Nonlinear effects in RF power amplifiers 
Efficiency enhancement and linearization techniques 
 

Suggested books 1. Thomas Lee, Design of CMOS RF ICs, Oxford University Press, 
1997. 

2. Behzad Razavi, RF Microelectronics, Prentice Hall, 1999.2nd 
edition. (ISBN-9780137134731). 

3. John W. M. Rogers and Calvin Plett, Radio Frequency 
Integrated Circuit Design, Artech House, 2010 (ISBN-
1607839798) 
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Course code EE 726 

Title of the course Testing and Verification of VLSI Circuits 

Credit structure L-T-P-C 
2-1-0-3 

Name of the 
concerned discipline 

Electrical Engineering 

Pre-requisite (if any) Digital Design 
Scope of the course  
Course syllabus Unit 1: Scope of testing and verification in VLSI design process. Issues 

in test and verification of complex chips, embedded cores and SOCs.  
Unit 2: Fundamentals of VLSI testing, Fault models, Automatic test 
pattern generation.  
Unit 3: Design for testability, Scan design, Test interface and 
boundary scan, System testing and test for SOCs, Iddq testing, Delay 
fault testing, BIST for testing of logic and memories, Test automation. 
Unit 4: Design verification techniques based on simulation, analytical 
and formal approaches.  
Unit 5: Functional verification, Timing verification, Formal 
verification, Basics of equivalence checking and model checking, 
Hardware emulation. 

Suggested books 1. S.M. Kang and Y. Leblebici, CMOS Digital Integrated Circuits 

Analysis & Design, 4th Edition, McGraw Hill, 2014. 

(ISBN: 9780072460537). 

2. M. Tehranipoor, K. Peng, K. Chakrabarty, “Introduction to VLSI 

Testing”, Springer, 2011. 

3. 3. M. Bushnell and V. D. Agrawal, "Essentials of Electronic Testing 

for Digital, Memory and Mixed-Signal VLSI Circuits", Kluwer 

Academic Publishers, 2000. (ISBN: 9780792379911). 

4. M. Abramovici, M. A. Breuer and A. D. Friedman, "Digital Systems 

Testing and Testable Design", IEEE Press, 1994. 

(ISBN: 9780780310629). 

5. Erik Seligman, Tom Schubert, M V Achutha Kiran Kumar, “Formal 

Verification: An Essential Toolkit for Modern VLSI Design”, 

Morgan Kaufmann, 2015. (ISBN-13: 9780128007273). 

6. T.Kropf, "Introduction to Formal Hardware Verification", Springer 

Verlag, 2000. (ISBN: 9783540654452). 

7. P. Rashinkar, Paterson and L. Singh, "System-on-a-Chip 

Verification-Methodology and Techniques", Kluwer Academic 

Publishers(ISBN: 9780792372790). 

 
 
 
 
 

https://www.abebooks.com/products/isbn/9780792372790?cm_sp=bdp-_-9780792372790-_-isbn13


 

                                                                              108                                                   Go to 

Index  

 

 
Course code EE 728 

Title of the course Architectural Design of ICs 

Credit structure L-T-P-C 
2-1-0-3 

Name of the concerned 
discipline 

Electrical Engineering 

Pre-requisite (if any) Basics of MOSFETs and ICs 
Scope of the course  
Course syllabus Unit 1: Introduction  

VLSI Design flow, general design methodologies; Mapping 
algorithms into Architectures: Signal flow graph, data 
dependences, datapath synthesis, control structures, critical path 
and worst case timing analysis, concept of hierarchical system 
design. 
 
Unit 2: Datapath elementary  
Datapath design philosophies, fast adder, multiplier, driver etc., 
datapath optimization, application specific combinatorial and 
sequential circuit design, CORDIC unit.  
 
Unit 3: Pipeline and parallel architectures  
Architecture for real time systems, latency and throughput 
related issues, clocking strategy, power conscious structures, 
array architectures;  
 
Unit 4: Control strategies 
Hardware implementation of various control structures, 
microprogramed control techniques, VLIW architecture. 
 
Unit 5: Testable architecture 
Controllability and observability, boundary scan and other such 
techniques, identifying fault locations, self reconfigurable fault 
tolerant structures  
 
Unit 6: Treadeoff issues 
Optimization with regard to speed, area and power, 
asynchronous and low power system design, ASIC (application 
specific integrated circuits) and ASISP (application specific 
instruction set processors) design. 

Suggested books 1. James E. Stine, Digital Computer Arithmetic Datapath Design 
Using Verilog HDL, 1st Edition, KLUWER Academic 
Publisher,2004, ISBN:978-1-4419-8931-4. 

2. M. Bushnell, Vishwani Agrawal, Essentials of Electronic 
Testing for Digital, Memory and Mixed-Signal VLSI, 
1st Edition,  Springer, 2002, ISBN:0-792-37991-8. 
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3.  Khosrow Golshan, Physical  Design Essential: an ASIC Design 
Implementation Perspectives, 1st Edition, Springer, 2007, 
ISBN: 0-387-36642-3. 

4. Liming Xiu, VLSI Circuit Design Methodology Demystified A 
Conceptual Taxonomy, 1st Edition, WILEY- INTERSCIENCE A 
JOHN WILEY & SONS, INC., PUBLICATION, 2008 ISBN: 978-0-
470-12742-1. 
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Course Code EE 740 

Title of the Course Speech Signal Processing 

Credit Structure  

 

L-T-P-Credits 

2-1-0-3 

Name of the Concerned 

Discipline 

Discipline of Electrical Engineering 

Pre–requisite, if any  Signals and Systems, Digital Signal Processing 

Scope of the Course The main objective of this course to provide concepts for speech 

signal analysis, synthesis recognition etc. 

Course Syllabus Signal processing tools: Digital filters, Fourier series, Fourier 

transform, DFT, FFT, short term Fourier transform (STFT), 

continuous wavelet transform, discrete wavelet transform 

Speech acquisition and digitization 

Speech analysis and parameter extraction: Short time 

analysis, frames and windows, time-domain analysis: energy, 

zero-crossings, statistic parameters, autocorrelation, frequency-

domain analysis: spectra and spectrograms, cepstral analysis, 

linear prediction analysis, pitch and formant estimation, static 

and dynamic features 

Speech signal synthesis 

Speech coding 

Speech enhancement  

Suggested Books 1. J.R. Deller, J.G. Proakis, J.H.L. Hansen, Discrete-Time 

Processing of Speech Signals, Wiley-IEEE Press, 1999, ISBN 

978-0780353862.  

2. T. F. Quatieri, Discrete-Time Speech Signal Processing: 

Principles and Practice, Prentice Hall, 2001, ISBN 978-

0132429429. 

3. L. R. Rabiner, R. W. Schafer, Digital Processing of Speech 

Signals, Prentice Hall, 1978, ISBN 978-0132136037. 
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Course Code  EE 742  

Title of the Course  MIMO Wireless Communications 

Credit Structure  L-T- P-Credits  

2-1-0-3 

Name of the 

Concerned 

Discipline  

Electrical Engineering  

Pre–requisite, if 

any  

Concepts of random variable and communication theory. 

Scope of the 

Course 

To understand the concepts of space time coding, spative diversity and 

multiplexing involved by deploying multiple antenna at the 

transmitters and receiver.   

Course Syllabus  Review of Matrix Algebra: Trace, Frobenius norm, positive definite 

matrix, singular value decomposition, vectorization, Kronecker 

product.  

MIMO System and Channel Models: Frequency-flat and frequency-

selective MIMO channel, Matrix formulations.  

MIMO Information Theory: Entropy and mutual information, 

capacity of MIMO channel, MIMO capacity with and without transmit 

CSI, ergodic channel capacity, outage capacity.  

Receive Diversity: SIMO receivers, flat and frequency-selective 

channels, linear processing and MRC, orthogonal frequency division 

multiplexing (OFDM).  

Transmit Diversity and Space-Time Coding: Optimal beamforming 

with transmit CSI, beamforming for MISO systems, achieving transmit 

diversity, space-time coding concepts.  

Linear Space-Time Block Codes: A general framework for Linear 

STBC, spatial multiplexing, orthogonal space-time block codes, error 

performance analysis, mutual information properties, diversity-

multiplexing tradeoff analysis.  

Applications: Multiuser MIMO, Collaborative MIMO, MIMO in WiFi 

and WiMAX, Large MIMO systems.  

Suggested Books  1. E. G. Larsson and P. Stoica, “Space-Time Block Coding for 

Wireless Communications”, Cambridge University Press, USA, 

2008, ISBN: 978-0521065337. 

2.  A. Paulraj, R. Nabar, and D. Gore, “Introduction to Space-Time 

Wireless Communications”, Cambridge University Press, USA, 

2008, ISBN: 978-0521065931. 

3. E. Biglieri, R. Calderbank, A. Constantinides, A. Goldsmith, A. 

Paulraj, “MIMO Wireless Communications”, Cambridge 

University Press, USA, 2010, ISBN 978-0521137096. 
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4. D. Tse and P. Vishwanath, “Fundamentals of Wireless 

Communication, Cambridge University Press, 2005, ISBN: 978-

0521845274. 

 

  

http://www.cambridge.org/uk/
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Course Code EE 698 

Title of the Course PG Seminar Course 

Credit Structure  

 

L-T-P-Credits 

0-2-0-2 

Name of the 

Concerned 

Discipline 

Electrical Engineering 

Pre–requisite, if 

any  

None 

Course Syllabus In this course a PG student has to present seminar/presentation or a 

series of presentations on a topic(s) chosen by him/her in 

consultation with his/her PG Thesis Supervisor/ Faculty Advisor. The 

frequency of seminar/presentation will be decided by the Course 

Coordinator.   

References  Books and research publications in various relevant 

journals/conference proceeding, etc.  
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Course Code EE 797 (Autumn Semester)  

EE 798 (Spring Semester) 

Title of the Course Seminar Course 

Credit Structure  

 

L-T-P-Credits 

0-2-0-2 

Name of the 

Concerned Discipline 

Electrical Engineering 

Pre–requisite, if any  None 

Scope of the course  

Course Syllabus In this course a Ph.D. student has to present 

seminar/presentation or a series of presentations on a topic(s) 

chosen by him/her in consultation with his/her Ph.D. Thesis 

Supervisor/ Faculty Advisor. The frequency of 

seminar/presentation will be decided by the Course 

Coordinator.   

 

Textbook None 

Other references  Books and research publications in various relevant journals.  
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Course code  EV 605/ EE 605C 

Title of the course  Electric Machines and Drives  

Credit Structure  L-T-P–Credits  
2-0-2-3  

Name of the Concerned  
Department 

Electrical Engineering  

Pre-requisite, if any  NA  
Scope of the course  Motor drives are the core technology for EVs that convert the on-

board electrical energy to the desired mechanical motion. 
Meanwhile, electric machines are the key element of motor drive 
technology. The requirements of electric machines for EVs are much 
more demanding than that for industrial applications. This course 
aims to cover all the fundamental aspects of electric machines and 
drive technology required for EVs.  

Course Syllabus  Overview of Motor Drives Technology required for EVs 
DC Motor Drives: DC Machine modeling, DC Motor Control, Design 
Criteria of DC Motor Drives for EV 
Induction Motor Drives: Induction Machine modeling, Induction 
Motor Control like v/f control, vector control and DTC, Design 
Criteria of Induction Motor Drives for EVs 
Permanent Magnet (PM) Brushless Motor Drives: PM Brushless 
machines, PM Brushless Machine Control, Design Criteria of PM 
Brushless Motor Drives for EVs. 
Switched Reluctance Motor (SRM) Drives: Switched Reluctance 
Machines and related converters, Switched Reluctance Motor 
control, Design Criteria of SRM Drives for EVs. 
Application examples for each motor drives related to EVs. 
Lab Component: In practical sessions, experiments (accompanied 
with simulations) will give an idea about each motor drives 
performance and hands on experience on control design of these 
drives. Following experiments are proposed: 
1) Control of a separately excited dc motor (1 Session) 
2) V/F control of Three Phase Induction Motor (1 Session) 
3) Study of Vector Control of Three Phase Induction Motor 
(Simulation + Experimental Verification)  (2 Sessions) 
4) Study of Direct Torque Control of Induction Motor (2 Sessions) 
(Simulation + Experimental Verification) 
5) Study of Permanent Magnet Synchronous Machine (2 Sessions) 
(Simulation + Experimental Verification) 
6) Study of Synchronous Reluctance Machine (2 Sessions) 
(Simulation + Experimental Verification) 
 

Suggested Books  1. G. K. Dubey, “Fundamentals of Electrical Drives”, CRC Press, 
2002, New Delhi, ISBN 9780849324222.  

2. De Doncker, Rik W., Pulle, Duco W.J., Veltman, Andre, “Advanced 
Electrical Drives, Analysis, Modelling, Control”, Second Edition, 
2020, Springer, ISBN 978-3-030-48977-9  

3. K. T. Chau, “Electric Vehicle Machines and Drives: Design, 
Analysis and Application”, John Wiley & Sons, Singapore Pt. Ltd. 
2015, ISBN:9781118752524  

4. John G. Hayes, G. Abas Goodarzi, “Electric Powertrain: Energy 
Systems, Power Electronics and Drives for Hybrid, Electric and 
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Fuel Cell Vehicles”, John Wiley & Sons Ltd, 2018, 
ISBN:9781119063643.  
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Course code  EE 409/ EE 609 

 Title of the course  Power System Modelling 

Course Category  Departmental Elective  

 Credit Structure  L - T - P - Credits 
 2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the Concerned 
Department 

 Electrical Engineering 

 Pre-requisite, if any  Basics of Power Systems  

 Course Objectives • Introduces the basics of power system modelling, focusing on 
synchronous generators, high-power converters, transmission lines, 
and loads. 

• Students will learn to mathematically represent and analyse these 
components in power systems. 

Course Outcomes • Analysis and modelling of power system components. 
• Development and evaluation of mathematical models for power 

system components in different operating conditions. 
• Model and simulate power system components using modern 

software tools for detailed performance analysis. 

 Course Content Module-1: Traditional Power Systems 

Synchronous Machine: Rotor positioned dependent model, DQ-
transformation, model with standard parameters, Synchronous generator 
connected to infinite bus system.   
Excitation and Prime Mover Systems: Physical characteristics and 
models, control system components, excitation system controller, prime 
mover controller.  
Transmission Lines and Loads: Physical characteristics of transmission 
line, Type of transmission line models, Load models. 

Model-2: Converter Dominated Power Systems 

High Power Converters: Multi-level converters, control loops of 
converter. 
Transmission Lines: Distributed cable/lines model, frequency 
dependent cable/lines, AC/DC grid model. 

 Suggested Books 
 

Textbooks: 
1. P. Kundur, Power System Stability and Control. 1st edition, McGraw 

Hill Inc, 1995, ISBN-13: 9780070635199. 
2. P. Sauer & M. A. Pai, Power System Dynamics & Stability. 1st edition, 

Prentice Hall, 1997, ISBN: 0136788300. 
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Reference Books: 
3. A. Iravani, R. Yazdani, Voltage-Sourced Converters in Power 

Systems. 1st edition, Wiley-IEEE Press, 2010, ISBN: 9780470521564. 
4. D. V. Hertem, O. G. Bellmunt and J. Liang, HVDC Grids for Offshore and 

Super grid of the Future. 1st edition, Wiley-IEEE Press, 2016, ISBN: 
9781118859155. 
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Course code  EE 449/ EE 649 

 Title of the course  Power System Stability 

Course Category  Departmental Elective 

 Credit Structure  L - T - P - Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

 Name of the Concerned 
Department 

 Electrical Engineering 

 Pre-requisite, if any  Basics of Power Systems 

Course Objectives • Introduces the power system stability, focusing on classification 
of stability, converter induced stability, analysis technique and 
corresponding the mitigation technique. 

• Students will learn to mathematically represent and analyse the 
components of power systems and their impact on stability. 

Course Outcomes • Analyse and model power system components, including 
synchronous generators, high-power converters, transmission 
lines, and loads, to assess their impact on system stability. 

• Use modern software tools to model, simulate, and analyse 
power system stability, enabling the identification and 
application of effective mitigation techniques. 

Course Content Module-1: Traditional Power Systems 
Introduction to Power System Stability: Classification of power 
system stability, concept of equilibrium, small and large disturbance 
stability, issues in modeling: slow and fast transients, stiff systems, 
modal analysis in linear system, analysis using numerical 
integration techniques. 
Stability Issues in Interconnected Power Systems: Single 
machine infinite bus system, multi-machine system, frequency 
stability, voltage stability, concept of load sharing, torsional 
oscillations. 

 
Module-2: Converter Dominated Power Systems 
High Power Converters: Multi-level converters, control loops of 
converter, converter induced stability issue. 
Power System Stability Analysis Tools: Small signal analysis 
program, Transient stability program, EMTP programs. 

 Suggested Books  
 

Textbooks: 
1. P. Kundur, Power System Stability and Control. 1st edition, 

McGraw Hill Inc, 1995, ISBN-13: 9780070635199. 
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2. P. Sauer & M. A. Pai, Power System Dynamics & Stability. 1st 
edition, Prentice Hall, 1997, ISBN: 0136788300. 

Reference Books: 
3. A. Iravani, R. Yazdani, Voltage-Sourced Converters in Power 

Systems. 1st edition, Wiley-IEEE Press, 2010, ISBN: 
9780470521564. 

4. D. V. Hertem, O. G. Bellmunt and J. Liang, HVDC Grids for 
Offshore and Super grid of the Future. 1st edition, Wiley-IEEE 
Press, 2016, ISBN: 9781118859155. 
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Course code EE 463/ EE 663 

 Title of the course Design of Electric Motors 

 Course Category Departmental Elective 

 Credit Structure L - T - P - Credits 
 2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

 Name of the Concerned 
Department 

Electrical Engineering 

 Pre-requisite, if any Basics of Electrical Machines and Electromagnetics 

 Course Objectives • To understand the importance of electric motor design, 
including design principles, sizing equations, and density 
relations for various machines. 

• To analyze the role of design in determining machine output, 
torque/speed ratings, efficiency, and power density. 

• Understanding the concepts of thermal modelling for electric 
machines to ensure optimal performance and reliability. 

Course Outcomes • Generalized design concepts to analyze and design induction 
machines, special machines, and other electrical machines. 

• Design and performance analysis of machines for specific 
applications. 

• Concepts of thermal modelling of electrical motors 

 Course Content Module 1: Generalized Theory for Design of Electrical 
Machines   
Design factors, standards, electric and magnetic loadings, volume, 
power density, types of windings, stator core, rotor core, etc.  

Module 2: Induction Motor Design  
Main dimensions with D2L Product, design of stator and rotor cores, 
slot selection, winding analysis, power loss, efficiency, phase 
resistance, inductance, torque, speed, and realization of the 
complete machine datasheet.  

Module 3: Design of Special Machines (SRM/BLDC/Syn-SRM) 
Sizing equations, design of stator and rotor cores, machine 
parameters, and efficiency calculations. 

Module 4: Thermal Design of Electrical Machines 
Thermal issues, limits, heat transfer techniques, cooling methods 
and design, and thermal equivalent circuits. 

 Suggested Books Text books 
1. T. A. Lipo, Introduction to AC Machine Design. 1st edition, 

Wiley-IEEE Press, 2017, ISBN: 9781119352167. 
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2. J. Pyrhonen, T. Jokinen, V. Hrabovcova, Design of Rotating 
Electrical Machines. 2nd Edition, John Wiley & Sons Ltd, 2013, 
ISBN: 9781118581575. 

Reference Books 
3. R. Krishnan, Switched Reluctance Motor Drives: Modeling, 

Simulation, Analysis, Design, and Applications, 1st edition, CRC 
Press, 2001, ISBN: 9780849308383.  

4. I. Boldea, L. Tutelea, Reluctance Electric Machines: Design and 
Control, 1st Edition, CRC Press, 2019, ISBN: 9781498782333 
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Course code EE 459/659 

Title of the Course Linear Systems Theory 

Course Category Departmental Elective 

Credit Structure L – T – P – Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the Concerned 
Department 

Electrical Engineering 

Pre-requisite, if any  • Basics of Control Systems 
• Basics of Signals and Systems 

Course Objectives 
 

This course provides a mathematically rigorous introduction to 
fundamental concepts in the field of linear systems theory. This 
course will cover concepts of linear systems, stability, 
controllability, observability, state feedback and observers design 
and serve as a necessary foundation for further study in systems and 
control. 

Course Outcomes 
 
 
 
 

• Acquiring a profound comprehension of state-space 
representation for linear systems and its practical applications. 

• Analyze stability, reachability, controllability, and observability 
of state-space models. 

• To gain expertise in the design of feedback controllers. 
Course Content 
 
 
 

Module-1: State-Space Representation, Controllability and 
Observability: 
State-space linear systems, Solutions to LTI systems and LTV 
systems, Reachability and controllability, Observability, Standard 
forms for uncontrollable and unobservable systems, Kalman’s 
decomposition theorem. 
 
Module-2: Stability and Realization Theory:  
Equilibrium points and stability analysis (Lyapunov, Input-output 
stability, Routh-Hurwitz criterion), Relations between: State-Space 
& Input–output descriptions, Poles-zeros & eigenvalues; Minimal 
realizations. 
 
Module-3: State Feedback and State Observers: 
Linear state feedback, Eigenvalue assignment, Linear Quadratic 
Regulator (LQR)/LQG optimal control, Linear state observers, Full-
order observers, Reduced-order observers, Optimal state 
estimation, Observer-based dynamic controllers. 
 

Suggested Books  
 
 
 
 
 

Text Books: 
 
1. J. P. Hespanha, Linear Systems Theory. Princeton university 

press, 2018, 2nd edition, ISBN 9780691179575. 
2. P. J. Antsaklis, A. N. Michel, A Linear Systems Primer, Birkhäuser 

Boston Inc, 2007, ISBN 9780817644604. 
 
Reference Books: 
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3. K. J. Astrom, R. M. Murray, Feedback Systems: An Introduction 
for Scientists and Engineers. Princeton university press, 2020, 
ISBN 9780691193984. 

4. T. Kailath, Linear Systems. Prentice Hall International, 1998, 
ISBN 978-0-135369616. 

5. C. T. Chen, Linear System Theory and Design. Oxford University 
Press, 2013, 3rd edition, ISBN 9780199959570. 
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Course Code EE 456/ EE 656 

Title of the Course Deregulated Power Systems 

Course Category Departmental Elective 

Credit Structure  
 

L-T-P-Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the Concerned 
Department 

Electrical Engineering 

Pre–requisite, if any  Basics of Power Systems  

Course Objectives To provide a comprehensive understanding of various challenges in 
deregulated power systems and possible ways of handling them 

Course Outcomes • Understanding various operational issues in deregulated power 
systems  

• Knowledge of Indian power market and its operation. 

Course Content Module-1: Introduction: benefits of introducing competition in power 
industry, possible market entities, various types of contracts, types of 
electricity markets, experiences of different countries in deregulation 
 
Module-2: Operational Issues: Available Transfer Capability (ATC), 
different types of ATC, different methods of determining ATC, 
congestion management, different methods of congestion management, 
ancillary services 
 
Module-3: Indian Power Market: availability-based tariff, open access 
issues, power exchanges, renewable energy policies, renewable 
purchase obligations  

 
Suggested Books  

Text Books 
 
1. M. Shahidehpour and M. Alomoush, Restructured Electrical Power 

Systems: Operation, Trading and Volatility. CRC Press, 2001, ISBN: 
9781138582330. 

2. L. Philipson and H. L. Willis, Understanding Electric Utilities and 
Deregulation. CRC Press,2005, 2nd edition, ISBN: 9780824727734. 

3. S. A. Khaparde and A. R. Abhyankar, Restructured Power System. 
Alpha Science International Ltd, 2015, ISBN: 9781842653111.  

 
Reference Books 
 
4. K. Bhattachrya, M. Bollen and J. Daalder, Operation of Restructured 

Power Systems. Springer, 2001, 1st edition, ISBN: 9781461355670. 



 

                                                                              126                                                   Go to 

Index  

 

5. L. L. Lai, Power System Restructuring and Deregulation. Wiley, 
2001, ISBN: 47149500X. 
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Course Code EE 467/667 
Title of the Course Cyber Resiliency in Smart Grid 
Course Category Departmental Elective 
Credit Structure  
 

L-T-P-Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the Concerned 
Department 

Electrical Engineering 

Pre–requisite, if any  -  
Course Objectives This course aims to introduce the smart grid concept, various 

cyber-vulnerable areas in smart grid, and ways to achieve cyber-
resilient grid. 
 

Course Outcomes • Understanding the concept of smart grid and various cyber 
security issues. 

• Realizing the impact of cyber-attack on smart grid and learning 
different methods to mitigate their impact. 

 
Course Content Module – 1: Introduction to Smart grid 

Definition, conventional vs smart grid, necessity and advantages of 
smart grid, various smart grid domains and enablers of smart grid. 
Module - 2: Cyber Security 
Need of cyber security, history of cyber-attacks in power sector, 
security in information technology (confidentiality, integrity, 
availability) vs security in operational technology (availability, 
integrity, confidentiality) systems, cyber security vs cyber 
resiliency, types of cyber-attack and its possibility at different 
layers 
Module – 3: Cyber Resilient Grid 
Impact of different cyber-attacks on smart grid, detection of cyber-
attacks and mitigating their impact. 
 

 
Suggested Books  

Text Books 
 

1. M. S Thomas and J. D. McDonald, Power System Scada and 
Smart Grids. CRC Press, 2015, ISBN: 9781482226744. 

 
Reference Books 

 
2. C. C. Liu, S. McArthur and S. J. Lee, Smart Grid Handbook. 

Wiley, 2016, ISBN: 9781118755488. 
 

3. A. Sreejith, and K. S. Swarup, Cyber-Security for Smart Grid 
Control. Springer, 2024, ISBN: 9789819713011. 
 

 
 
 
 



 

                                                                              128                                                   Go to 

Index  

 

Course code  EE 460/ 660 

Title of the course  Microgrids and Distributed Generation 

Course Category  Departmental Elective  

Credit Structure  L - T - P - Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the Concerned 
Department 

 Electrical Engineering 

Pre-requisite, if any  Basics of Power Electronics and Power Systems 

Course Objectives Impart the applications of power electronics to renewable energy 
integration and address the challenges in control and protection of these 
systems. 

Course Outcomes • Exposure to the challenges in renewable energy integration and state 
of the art solutions for the same 

• Understanding the control and energy management of microgrids 
using power electronics 

Course Content Module 1: Microgrid Concept with Architectures 
Concept of microgrids and distributed generation, Types and 
architectures of microgrids – AC, DC and hybrid, Communication 
requirements in microgrids 
 
Module 2: Microgrid Modelling with Distributed Generations (DG) 
Modelling of renewable energy conversion systems, Energy Storage: grid 
level and distributed, Ancillary services - DG Multi-functional capabilities, 
Virtual inertia in Microgrids 

 
Module 3: Microgrid Control Aspects 
Microgrid control architectures: Centralized, decentralized and 
distributed control, Converter control: Approaches and challenges, 
Control Strategies for multiple converters: Frequency and voltage droop 
control, Power sharing and stability analysis and examples in AC, DC and 
hybrid systems. 

  
Suggested Books 
 
 

Text Books 
1. A. Keyhani, Design of Smart Power Grid Renewable Energy Systems. 

3rd edn., Wiley-IEEE Press, 2020, ISBN: 9781119573210.  
2. N. Hatziargyriou, Microgrids: Architectures and Control. Wiley-IEEE 

Press, 2014, ISBN: 9781118720646. 
3. N. Jenkins, J. Ekanayake and G. Strbac, Distributed Generation. IET 

Publications, 2009, ISBN: 9780863419584. 
 
 Reference Books 
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4. H. Bevrani, B. François, and T. Ise. Microgrid Dynamics and Control. 
John Wiley and Sons, 2017, ISBN: 9781119263692. 

5. A. K. Pandey, S. Padmanaban, S. L. Tripathi, V. Patel, and V. Patel, 
Microgrid: Design, Optimization, and Applications. CRC Press, 2024, 
ISBN: 9781032565767. 
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Course 
code 

EE 464/ 664 

Title of the Course Optimal and Adaptive Control 

Course Category Departmental Elective 

Credit Structure L – T – P – Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the 
Concerned 
Department 

Electrical Engineering 

Pre-requisite, if 
any  

• Basics of Control Systems 
• Basics of Linear Systems Theory 

Course Objectives 
 

This course provides a mathematically rigorous introduction to 
fundamental concepts in the field of Optimal Control. This course will cover 
concepts of calculus of variations, Pontryagin's maximum principle, 
Hamilton-Jacobi-Bellman equation, Dynamic programming, LQR problems, 
and Model Predictive Controller. 

Course Outcomes 
 
 
 

• Learn to formulate and solve optimal control problems, including 
dynamic programming and the Hamilton-Jacobi-Bellman equation. 

• To have deep understanding of calculus of variation, Pontryagin's 
maximum principle and capable of addressing minimum control effort 
and minimum time problems. 

Course Content 
 
 
 

Module-1: Optimization Techniques and Optimal Control 
Fundamentals: Nonlinear optimization, Optimal control problems, 
Performance measures for the optimal control problem, Properties of 
optimal control solutions. 

 

Module-2: Dynamic Programming and the Principle of Optimality: 
Dynamic programming, Hamilton-Jacobi-Bellman (HJB) Equation and 
continuous linear regulator problems. 

 

Module-3: Variational Methods in Optimal Control: 
Functionals of a single and several independent functions, Constrained 
optimal control and constrained extrema, Pontryagin’s maximum 
principle, Necessary conditions for optimality, Minimum control effort 
problems, Minimum time problem, Bang-bang control and applications. 

 

Suggested Books 
 
 
 
 

Text Books: 
 
1. D. E. Kirk, Optimal Control Theory: An Introduction. Dover 

Publications Inc., 2004, ISBN: 9780486434841. 
2. B. P. Dimitri, Dynamic Programming and Optimal Control. Vol. 1 and 

2, Athena Scientific, 2007. ISBN: 9781886529083. 
 
Reference Books: 
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3. D. Liberzon, Calculus of Variations and Optimal Control Theory. 
Princeton University Press, 2012, ISBN 978-0-691-15187-8. 

4. A. Bryson and Y. C. Ho, Applied Optimal Control: Optimization, 
Estimation, and Control. Taylor & Francis, 1975, ISBN: 
9780891162285. 

5. B. Anderson and J. Moore, Linear Optimal Control. Prentice Hall, 1971, 
ISBN: 9780135368701. 

6. T. Vincent and W. Grantham, Nonlinear and Optimal Control Systems. 
Wiley, 1997, ISBN: 9780471042358. 
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Course code EE 466/ 666 

 Title of the 
course 

Electromagnetic Interference and Compatibility 

Course 
Category 

Departmental Elective 

 Credit 
Structure 

L – T – P – Credits 
2-1-0-3 (Half semester, Credits: 3/2 = 1.5) 

Name of the 
Concerned 
Department 

Electrical Engineering 

 Pre-requisite, if 
any 

Basic knowledge of Power Electronics and Electromagnetic Theory 

Course 
Objectives 

The objective of this course is to familiarize the students with the concepts and 
techniques of various EMI sources, their measurements, and EMC designs 

Course 
Outcomes 

• To acquire knowledge about various types of EMIs and their sources 
• To analyze various method for suppression of EMI and determination of 

shielding effectiveness 
• To design and analyze circuits for EMC 

 Course Content 

Module – 1: Introduction to Electromagnetic Interference and 
Electromagnetic Compatibility (EMI-EMC): Sources of EMI / EMC, 
Electromagnetic environment, History, Concepts, Practical experiences and 
concerns, EMI-EMC engineering applications 
 
Module – 2: EMI from Various Sources: Electromagnetic emissions, Noise from 
relays and switches, Non-linearities in circuits, Passive intermodulation, Cross 
talk in transmission lines, Transients in power supply lines, Open area test sites 
and measurements 
 
Module – 3: EMI Measurement Techniques: Fundamental considerations, EMI 
Shielding effectiveness test, Open field test, Transverse electromagnetic (TEM) 
cell for immunity test, Shielded chamber, EMI test receivers, EMI test wave 
simulators, EMI coupling networks, Electrostatic discharge (ESD), Electrical 
surges, Feedthrough capacitors, Antennas, Current probes. 
 
Module – 4: EMI Mitigation Techniques: Working principle of Shielding, 
Apertures and shielding effectiveness, Principle of Grounding, EMI suppression 
cables, EMC connectors, EMC gaskets, National / International EMI-EMC 
standards. 
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Suggested 
Books  
 

Text books:  
 
1. V. P. Kodali, Engineering Electromagnetic Compatibility- Principles, 

Measurements, and Technologies. 1st Edition, IEEE Press, 1996, ISBN: 
9780780311176. 

2. C. R. Paul, Introduction to Electromagnetic Compatibility. 2nd Edition, John 
Wiley & Sons, 2010, ISBN: 9788126528752. 

 
Reference books: 
 
3. L. A. Kumar, and Y. U. Maheswari, Electromagnetic Interference and 

Electromagnetic Compatibility- Principles, Design, Simulation, and 
Applications. 1st Edition, CRC Press, 2023, ISBN: 9781032419763. 

4. P. S. Crovetti, Electromagnetic Interference and Compatibility. 1st Edition, 
MDPI AG, 2021, ISBN: 9783036505008. 
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Course Code EE 468/EE 668 
Title of the Course Game Theory and Mechanism Design 
Credit Structure 2-1-0-3 
Course Type Elective  
Name of 
Department 

Electrical Engineering 

Pre-requisite, if any Background in Optimization may be helpful 
Course Objectives ●  Introduce mathematical modeling of games 

●  Familiarity with solution strategies, their existence and 
complexities 

Course Outcomes ● Formulate problems in distributed systems using game theory 
● Identify the type of game 
● Apply state-of-the art solution strategies to solve games 
● Design mechanisms or policies with desirable properties 

 
Course Syllabus Introduction to Game Theory: Static Games 

 
Motivating examples: Spectrum Auctions, Matching Markets, 
Sponsored Search Auctions, Crowdsourcing applications, Social 
network analysis. 
 
Mathematical modeling of games and their classification, Strategic-
form games, Iterated strict dominance, Elimination method, Nash 
Equilibrium, Pure-strategy and mixed strategies, Existence, multiple 
Nash equilibria and pareto optimality, Complexity of finding Nash 
Equilibrium. 

 
 Dynamic and Bayesian Games 

 
Extensive-form representation of games, multi-stage game, Subgame 
perfect equilibrium, Stackelberg competition, Incomplete Information 
and Bayesian games.  
 
Bargaining, Repeated and Cooperative Games 

 
Bargaining game of Alternating offers, Nash Bargaining Solution, 
Repeated games: Infinite vs Finite Repeated games, Nash Folk 
Theorems. Cooperative games: The Core and  Shapley Value.  

 
Mechanism Design and Algorithmic Game theory 

 
Basics of mechanism design, first and second price auctions, 
Myerson’s lemma, VCG auctions, Regret and no-regret algorithms. 

Suggested 
Textbooks 

Textbooks: 
1. D. Fudenberg, and J. Tirole. Game theory, 1st Edition, MIT 

press, 1991, ISBN: 9780262061414 
2. M. J. Osborne, and Ariel Rubinstein. A course in game theory, 

1st Edition,  MIT press, 1994, ISBN: 9780262650403 
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Reference Books: 

1. Y. Narahari. Game theory and mechanism design. 4th 
Edition. World Scientific, 2014, ISBN: 9789814525046 

2. N. Nisan, T. Roughgarden, E. Tardos,V. V. Vazirani, Algorithmic 
Game Theory, 1st Edition, Cambridge University Press, 2007, 
ISBN: 9780511800481 
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Course code  EE 470/ EE 670 

Title of the course  Brain Signal Processing 

Course Category  Departmental Elective  
Credit Structure  L-T-P-Credits 

 2-1-0-3 
Pre-requisite, if any  Basic knowledge of signal analysis 
Course Objectives • Introduce the physiological origins, acquisition, and analysis 

of brain signals with emphasis on EEG. 
• Develop skills in signal processing and machine learning for 

clinical and brain-computer interface applications. 
• Provide an overview of other neuroimaging modalities (MEG, 

fNIRS, fMRI) and their integration with EEG. 
Course Outcomes On successful completion of the course, students will be able to: 

• Explain the generation, characteristics, and measurement 
principles of key brain signals and compare major 
neuroimaging modalities. 

• Apply advanced signal processing and machine learning 
techniques for preprocessing, analysis, and interpretation of 
brain signals. 

• Analyze functional connectivity and perform source 
localization in brain networks for clinical and BCI 
applications. 

Course Content Neuroanatomy and Fundamentals of Brain Signals 
• Overview of brain structure and functional neuroanatomy 
• Basics of neuronal activities and action potentials 
• Introduction to brain signal modalities: EEG, MEG, fNIRS, 

fMRI - principles and comparisons 
• EEG generation, rhythms, and recording techniques 
• Physiological, developmental, and pathological brain signal 

patterns 
Modelling and Signal Processing of Brain Signals 

• Physiological and mathematical modelling of brain signal 
generation 

• Nonlinearity, nonstationarity, and signal segmentation 
• Signal transforms: Fourier, Wavelet, Hilbert-Huang 
• Empirical Mode Decomposition and advanced statistical 

modelling 
• EEG signal decomposition and source separation: blind 

source separation, independent component analysis (ICA) 
Event-Related Potential (ERP) and Source Localization 

• ERP generation, detection, and classification (e.g., P300) 
• ERP applications in cognitive assessment and BCI 
• Brain source localization: head models, forward/inverse 

problems 
• Machine learning approaches to EEG/MEG source 

localization 
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Brain Connectivity and Machine Learning 
• Brain connectivity measures: coherency, phase-based 

indices, graph representation 
• Feature extraction and dimensionality reduction 
• Classification and clustering methods for brain signal 

analysis 
Brain-Computer Interfaces, Multimodal Integration, and 
Clinical Applications 

• Fundamentals of BCI and key brain signal components  
• Signal processing challenges, performance evaluation, and 

advanced BCI applications (multiclass, hybrid, 
neurotechnology) 

• Joint analysis and fusion of EEG with fNIRS, MEG, or fMRI 
• Clinical and cognitive applications: seizure 

detection/prediction, sleep analysis, mental-fatigue and 
emotion recognition 

• Brain signals as biomarkers for neurological and psychiatric 
disorders 

Short, guided tutorials using computational tools and software 
packages to demonstrate: 

• Basic data I/O and preprocessing of brain signals 
• Artifact removal 
• Time-frequency analysis 
• ERP analysis 
• Connectivity estimation 
• Machine learning classification 
• Brain source localization 

Suggested Books Text Books 
1. S. Sanei and J. A. Chambers, EEG Signal Processing and Machine 

Learning, John Wiley & Sons; ISBN: 1119386942. 
2. M. A. Jatoi and N. Kamel, Brain Source Localization Using EEG 

Signal Analysis, CRC Press; ISBN: 9781498799348. 
Reference Books 
1. M. X. Cohen, Analyzing Neural Time Series Data: Theory and 

Practice, The MIT Press; ISBN: 9780262019873. 
2. S. J. Luck, An Introduction to the Event-Related Potential Technique, 

The MIT Press; ISBN: 0262525852. 
3. R. M. Rangayyan, Biomedical Signal Analysis, IEEE Press/Wiley, 

3rd edition, 2024; ISBN: 978119825852. 
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Course code EE 472/ EE 672 

Title of the course Human-Centric Multimedia Quality Analysis 

Course Category Elective  

Credit Structure L-T-P-Credits 
2-1-0-3 

Name of the 
Concerned 
Department 

Electrical Engineering 

Pre-requisite,  
if any 

Signals and Systems, Probability and random processes 

Scope of the Course 
(Objectives) 

• Covers human quality assessment methodologies for multimedia 
content. 

• Introduces automatic perceptual prediction models for visual and 
audio media. 

• Builds theoretical understanding of perceptual quality 
mechanisms. 

• Develops practical skills in designing and evaluating quality 
assessment systems. 

Course Outcomes • Covers psychophysical and subjective evaluation methods used in 
human quality assessment of multimedia content. 

• Introduces data-driven and learning-based perceptual prediction 
models for visual and auditory media analysis. 

• Builds a theoretical foundation on human visual and auditory 
perception mechanisms relevant to quality modeling. 

• Develops hands-on expertise in implementing, training, and 
validating perceptual quality assessment systems. 

Course Content Introduction to human visual system 
Perception- Human eye characteristics, Projection of image, Binocular 
vision and depth perception, Color and brightness processing. 
Visual quality analysis 
2D and 3D, VR and AR multimedia perception and differences. Visual 
quality corruption- storage, compression, degradation issues. 
Human assessment studies 
Procedure of ITU-R recommendations and physical conditions, 
Psychovisual analysis, Understanding of effect of multiple quality 
attributes during multimedia processing. 
Mathematical analysis 
Conventional mathematical computations- MAE, MSE, PSNR, correlation. 
Marginal and joint statistical modeling of quality attributes, Quality of 
experience issues and quality map computation. Introduction to deep 



 

                                                                              139                                                   Go to 

Index  

 

learning architectures and Autoencoders. Applications of quality 
assessment and Display technologies. 

Suggested Books  Text Books 
1. Zhou Wang and Alan C. Bovik, Modern Image Quality Assessment, 

Morgan & Claypool Publishers, 2006. ISBN-13: 978-1598290226 
2. Deng, Chenwei, Lin Ma, Weisi Lin, and King Ngi Ngan, Visual Signal 

Quality Assessment, Springer International Publishers, 2015. 
ISBN: 978-3-319-10368-6. 

3. Chang Wen Chen, Periklis Chatzimisios, Tasos Dagiuklas, Luigi 
Atzori, Multimedia Quality of Experience (QoE): Current Status 
and Future Requirements, Wiley-Blackwell, 2016. ISBN: 978-1-
118-48391-6. 

 
Reference Books 

1. H. R. Wu and K. R. Rao, Digital Video Image Quality and Perceptual 
Coding, 1st ed., Taylor & Francis, 2005, ISBN-13: 978-
0824727772. 
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Course code  EE 657 

 Title of the course  Power Systems Lab 

Course Category  Core  

 Credit Structure  L - T - P - Credits 
 0-0-4-2 

 Name of the Concerned 
Department 

 Electrical Engineering 

 Pre-requisite, if any Basics of power system operation and protection 

Course Objectives Experience the working of different power system operation, control 
and protection schemes using different simulation softwares. 

Course Outcomes • Familiarization with different power system simulation softwares. 
• Realize the operation of different power system operations, 

control and protection schemes. 
• Learning the fundamentals of real-time ‘Hardware-In-Loop (HIL)’ 

test. 

 Course Content A list of representative experiments in this lab: 
• Load flow analysis with the formation of admittance matrix.  
• Load frequency control of single-area power system.  
• Load frequency control of two-area power systems.  
• Transient stability assessment in power systems.  
• Operation and Coordination of overcurrent relays. 
• Operation of distance relays. 
• Solar plant integration into the power systems. 
• Integration of wind farms (Type-III and Type-IV) in power 

systems. 
• Power System simulation using real-time summation platform. 
• Fundamentals on Hardware-in-loop (HIL) test using real-time 

simulation  platform. 

 Suggested Books  
 

Reference Books: 
 
1. D. P. Kothari, and I. J. Nagrath, Modern power system analysis. 2nd 

edition, Tata McGraw-Hill Publishing Company; 2008, ISBN-13: 
9780070647916, ISBN-10: 0070647917 

2. H. Saadat, Power system analysis. Vol. 2. McGraw-hill, 1999. ISBN: 
0075616343 

3. M. Kezunovic, J. Ren, and S. Lotfifard, Design, modeling and 
evaluation of protective relays for power systems. Springer 
International Publishing, 2016, ISBN 9783319209180. 
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4. T. Bambaravanage, A. Rodrigo, and S. Kumarawadu, Modeling, 
simulation, and control of a medium-scale power system. 
Springer, 2018, ISBN 9789811049095. 
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Course code EE 658 

 Title of the course   Power Electronics Lab 

Course Category  Core  

 Credit Structure  L - T - P - Credits 
 0-0-4-2 

 Name of the 
Concerned 
Department 

 Electrical Engineering 

 Pre-requisite, if 
any 

Basics of Power Electronics 

Course Objectives Familiarization with the working of the basic Power Electronic Converter 
circuits. 

Course Outcomes • Gain better understanding of concepts taught in the associated theory 
course. 

• Engineering knowledge and hands on experience: Power Electronic 
Converter operation. 

• Develop skills in simulation and analysis and debugging of Power 
Electronic converter circuits. 

 Course Content A list of representative experiments in this lab: 
• A list of representative experiments in this lab: 
• Power Electronic switches – Device characteristics: static and dynamic 

characteristics of Thyristors, MOSFETs and IGBTs. 
• Performance of non-isolated DC-DC Converters (buck, boost and buck-

boost topologies) with different filters and loads: waveforms and metrics 
like efficiency, voltage regulation etc. 

• Working of isolated DC-DC Converter topologies: Flyback, forward, full-
bridge: waveforms and metrics like efficiency, voltage regulation etc. 

• Working of controlled single and three phase AC-DC rectifiers: waveforms 
with different loads, power factor. 

• Performance of single and three phase AC-AC Converters: THD and power 
factor estimations. 

• Pulse width modulation (PWM) schemes for single-phase and three-phase 
DC-AC Inverters: square, quasi-square, Sine-triangle – Unipolar and 
bipolar schemes. 

• Programming examples on a digital signal processor: 
• Low pass filter, PI controller, basic Analog to Digital conversion (ADC) and 

generation of switching pulses. 
• Example of controller hardware in loop (CHIL) simulation of a buck 

converter. 
 
Apart from the experiments, students should be able to: 
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(a) Simulate the above converters using simulation software. 
(b) Design, simulate and build a hardware prototype of an isolated DC-DC 

converter OR inverter for the given specifications.   

 Suggested Books  
 
 

Reference Books: 
 

1. N. Mohan, T. M Undeland, W. P. Robbins, Power Electronics: Converters 
Applications and Design. 3rd edition, Wiley; 2007, ISBN: 
9788126510900. 

2. L. Umanand, Power Electronics: Essentials and Applications. Wiley; 
2011, ISBN: 9788126519453. 

3. R. W. Erickson, D. Maksimovi´c, Fundamentals of Power Electronics. 3rd 
edition: Springer; 2020, ISBN: 9783030438791. 

4. M. H. Rashid, Power Electronics Devices, Circuits, and Applications. 4th 
edition: Pearson Education; 2017, ISBN: 9788120345317. 
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Course code EV 608/ EV 408 

Title of the course Hybrid Electric Vehicles 

Credit Structure L-T-P-Credits 
2-1-0-3 

Name of the Concerned 
Discipline 

Mechanical Engineering 

Pre-requisite, if any Basic knowledge of Mechanical and Electrical Engineering 

Scope of the course This course is designed for final year undergraduate students and masters 
students who want to develop their knowledge 
about hybrid electric vehicles. Conventional I.C. Engine 
and electric powered vehicle will be analysed along with requirement 
of hybrid vehicle. Various mechanical layouts of hybrid powertrains will be 
examined to understand how they influence the performance and 
complexity of the powertrain. Sizing of the powertrains, Energy 
Management system and controls in the hybrid powertrain modes will be 
examined. 

Course Syllabus History of hybrid and electric vehicles, social and environmental 
importance of hybrid and electric vehicles, impact of modern drive-trains 
on energy supplies.  
 
Conventional Vehicles: Basics of vehicle performance, vehicle power source 
characterization, transmission characteristics, mathematical models to 
describe vehicle performance.  
 
Hybrid Electric Drive-trains: Basic concept of hybrid traction, introduction 
to various hybrid drive-train topologies, power flow control 
in hybrid drive-train topologies, fuel efficiency analysis.  
 
Electric Drive-trains: Basic concept of electric traction, introduction to 
various electric drive-train topologies, power flow control in electric drive-
train topologies.  
 
Electric Propulsion unit: Introduction to electric components used 
in hybrid and electric vehicles, Configuration and control of DC Motor 
drives, Induction Motor drives, Permanent Magnet Motor drives, and Switch 
Reluctance Motor drives.  
 
Energy Storage: Energy Storage Requirements 
in Hybrid and Electric Vehicles with Battery, Fuel Cell, Super Capacitor, and 
Flywheel based energy storage, Hybridization of different energy storage 
devices. Matching the electric machine and the internal combustion engine.  
 
Energy Management Strategies. 

Suggested Books  1. I. Husain, Electric and Hybrid Vehicles: Design Fundamentals, 
CRC Press, Washington, 2011, 9781439811757 

2. J. Larminie, J. Lowry, Electric Vehicle Technology Explained, 2nd 
edition, John Wiley & Sons Ltd, U.K., 2012, 9788126557608 

3. B. D. McNicol, D. A. J. Rand, Power Sources for Electric Vehicles, 
Elsevier publications, New York, 1988, 044442315X 
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4. S. Leitman, Build Your Own Electric Vehicle, McGraw Hill, 1st 
Edition, WW, 2013, 978-0830642328 

 


