












 

 

ANNEXURE- B 

 

SYLLABUS FOR THE POST OF ASSISTANT PROFESSOR IN E.C.E 

Device Physics: Semiconductor basics and crystal structure, Energy bands in crystalline solids, intrinsic 
and extrinsic semiconductors, equilibrium carrier concentration, direct and indirect band- gap 
semiconductors. Carrier transport: diffusion current, drift current, mobility and resistivity, generation and 
recombination of carriers, Poisson and continuity equations, Device modelling. Properties of Silicon, SiO2, 
Silicon nitrides, polysilicon, metal/oxide semiconductors interfaces, interconnect, insulators, isolators. P-N 
junctions, hetro junctions, Metal Semiconductor Contacts, Breakdown diodes, BJTs, MOS CAPs, 
MOSFETs, non-conventional FETs, LEDs, photodiodes and solar cells. 
Circuits: BJT and MOSFET amplifiers: biasing, ac coupling. Current mirrors and differential amplifiers. 
Op-amp circuits: Amplifiers, summers, differentiators, integrators, active filters, Schmitt triggers and 
oscillators. Combinational circuits: Number representations, Boolean algebra, minimization of functions 
using Boolean identities and Karnaugh map, logic gates, CMOS inverters and their static/dynamic CMOS 
implementations, arithmetic circuits, code converters, multiplexers, decoders. Sequential circuits: latches 
and flip-flops, counters, shift registers, finite state machines, propagation delay, setup and hold time, 
critical path delay. Data converters: sample and hold circuits, ADCs and DACs. Semiconductor memories 
(Volatile and Non-Volatile): ROM, SRAM, DRAM. Microprocessors (8085-86) and Microcontrollers 
(8051, Aurdino, ARM): Architecture, addressing modes, pipelining, instructions, interrupts, programming 
and I/O interfacing. 
Fabrication Processes & Technology: Clean rooms, Crystal growth, Wafer fabrication. Wafer 
Cleaning/Dicing/Handling/Characterization, Oxidation, epitaxy, Lithography, Advanced lithography, 
Masks, Resists, Diffusion, Ion Implantation, Vacuum technology, Thin film depositions, Etching, 
Metallization, Multi-level metalization, interconnect and vias, bonding, MOSFET & CMOS Process flow, 
backend technology, and IC packaging. Process models and TCAD for IC fabrication processes. 
Measurement and characterization methods: Morphological, Electrical, Chemical and Mechanical. CMOS 
Technology: Moores Law, MOSFET scaling and technology trends. 
Integrated Circuit Design: Introduction to VLSI Design: Top Down and Bottom-up approach, Design 
flow, Overview/Evolution of VLSI technology/ICs and its applications, Design methodologies, Layout 
design rules and abstraction levels. Digital Design: CMOS Inverters, Combinational and sequential logic 
design, Arithmetic circuits and data path design, Finite State Machine (FSM) design, Memory design. 
Analog Design: Basic concepts of analog circuits, Analog CMOS circuits, Operational amplifiers and 
feedback circuits, Analog-to-Digital and Digital-to-Analog converters, Radio-frequency (RF) and mixed-
signal integrated circuit design, circuit simulators. 
Advanced VLSI Design Techniques: Low power design techniques, Clock and power distribution 
networks, Digital System Testing and Fault Simulation, Design for testability (DFT) and Built-In Self-Test 
(BIST), Embedded System Design, System on chip, RF Microelectronics, Digital Signal Processing in 
VLSI, Hardware description languages (HDLs: VHDL, Verilog, System Verilog) different modelling 
styles, data types, objects, Dataflow, Behavioral and Structural Modeling, Simulation and synthesis. HDLs 
constructs and codes for combinational and sequential circuits. 
ASIC Design Methodologies: ASIC design flow, RTL design and synthesis, Static Timing Analysis (STA) 
and timing closure, clock skew, Physical design and layout considerations. Field- Programmable Gate 
Arrays (FPGAs), FPGA architecture and programming, High-level synthesis (HLS) and FPGA design 
flow, FPGA-based prototyping and verification. 
Emerging Trends in VLSI: Multi-core processors, Advanced CMOS technologies:(FinFETs, PD, FD-
SOI, HEMT), Nanoelectronics, III-V/2D semiconductor FETs, High-κ, MEMS, NEMS, Low dimensional 
semiconductor devices – quantum wells, quantum wires, quantum dots. Three- dimensional integrated 
circuits (3D ICs), Neuromorphic and quantum computing concepts. IC Packaging, TCAD, ECAD and 
EDA simulation tools in VLSI, Computational techniques, and VLSI design challenges. 
Communications, Networks, Signals and Systems: Analog & Digital communications, Circuit analysis, 
Continuous-time signals, Discrete-time signals, LTI systems. 


