The MTech programme with Microelectronics and VL SI

Specializations and Programme structure

The MTech programme is a 2 year programme with the following three
specializations

1. Microelectronics and VLSI
2. Power Electronics and Power Systems (PEPS)
3. Communication, Signal Processing and Machine Learning (CSPML)

In the first year, students will have to take courses and the second year will
comprise of MTP I and MTP II. The courses are divided into core theory
courses, core lab courses and elective courses. These elective courses are
further divided into three baskets or pools corresponding to three
specializations mentioned above. A student has to earn at least 131 credits,
out of which

At least 18 credits should be from core theory courses
At least 3 credits from core lab courses
4 credits come from a mandatory seminar course

To successfully complete the M. Tech degree, a student should
complete at least 24 credits from one of the three baskets or pools of elective
courses provided in

the section titled “List of Electives”. In particular, depending on the basket
from which he/she chooses courses from, respective specialization will be
awarded.

° The remaining 18 credits can be chosen from any basket (in addition
to core theory, core lab and seminar credits) or outside the department courses
subject to the following requirements

o A student can take up to two electives (12 credits) from outside the
department to meet their elective credits requirements. These electives must
be at level 600 or above (PG level courses).

o A student can take at most 1 UG elective (6 credits), 1.e., 300 or above
Level course to meet their elective credits requirements.

° 64 credits from MTP I and MTP II (32 credits each).



Note: Example set of courses and the corresponding specialization that he/she
earns is provided in the Appendix.

List of courses
The core theory courses are (6 credits each)

1. Linear Algebra and its applications

2. Embedded systems Design (new course)
3. Probability and applications

4. Multivariable Control Systems

The student has to take at least 3 out of these 4 courses to complete the core
theory course requirements.

The core lab courses are (3 credits each)

1. Embedded systems Design lab (new course)
2. VLSI Simulations Lab (new course)

The student has to take at least 1 out of these 2 lab courses to complete the
core lab course requirements.

All the core theory and lab courses will be offered in the Autumn semester

(odd semester and the first semester for fresh students).
Seminar course details

The student will have to familiarize themselves with the research areas of the
faculty of the department and give preferences of their seminar areas and
seminar course instructor during the refresher period before the start of the
instructions. The seminar topics and advisors will then be finalized by the
department. This exercise should be completed before the last date for course
adjustment.



There will be a faculty advisor committee, comprising of 3 faculty members
tentatively chosen from the following three broad areas: (1)
communication/signal processing, (i1) power systems/power electronics and
(i11)) VLSI/Circuits. Normally, we expect the seminar course instructor to
continue to be the MTech thesis advisor for students in the second year of the
programme. This committee in consultation with the seminar course
instructor will advise the students for choosing their elective courses that will
result in a specialization. The committee will also be responsible for planning
and running this program. The committee will be revised every three years.

Semester wise credits distribution

Semester 1 Semester 2 Semester 3 Semester 4
24 core theory credity 30 credits of electived MTech Project I MTech Project 11
3 core lab credits 32 credits 32 credits
4 credits seminar
6 credits electives
Communications
skills course PP/NP
Semester-I
24 core theory credits EE618T Linear Algebra and its applications
(select any four) EE6 Linear Algebra and its applications
T
EE603T Analog IC Design
EE624T Physics of Transistors
EE613T VLSI Technology
3 Core Lab EE612L VLSI Device Simulation Lab
4 Credits EE601S Seminar
6 Credit Elective EE305T Digital Signal Processing
(Select Anyone) EE627T Embedded System Design
EE614T Probability Models and Applications
EE625T Semiconductor Radiation Detectors
EE609T Multivariable Control Systems
PP/NP Communication Skills Course

Semester-11
| 30 Credits Electives | EE617T | Mixed Signal VLSI Design




EE626T

Power Semiconductor Devices

EE616T System Design of Electronic Products

EE623T VLSI Testing and Testability

EE621T Nanoelectronics

EE631T Flexible Electronics

EE637T Synthesizable RTL Design finite state
machines with data path

EE633T RF Microelectronics

EE613L Advanced Digital System Design Lab

EE614L Synthesizable RTL Design Using Finite

State Machines with data path lab




The core theory courses are (6 credits each)
1. Linear Algebra and its applications

2. VLSI design

3. Analog IC design

4. Physics of transistors

5. VLSI Technology

The core lab course is (3 credits)
1. VLSI Device Simulation Lab (new course)
2. All the core theory and lab courses will be offered in the Autumn semester

List of Electives

Autumn (Odd) Semester

e Digital Signal Processing

e Embedded System Design

_ ) e Probability models and applications
Basket: VLSI and Microelectronics e Semiconductor Radiation Detectors
e Multivariable Control Systems

e [nstitute electives

Spring (Even) Semester

e Mixed signal VLSI Design

e Nanoelectronics

e Power semiconductor devices

e System Design of Electronic Products
e VLSI Testing and testability

e Flexible electronics

e Synthesizable RTL design using finite st:
machines with datapath
e RF Microelectronics
e Synthesizable RTL design using finite st:
machines with datapath Lab

e VLSI Circuit Simulation Lab

Basket: VLSI and Microelectronics




