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e The course is designed to teach the physical principles and operational
characteristics of advanced semiconductor electronic devices with
emphasis on modern field effect transistors, optoelectronics, memory
devices and semiconductor sensors.

e This course is designed to introduce physical insights of next generation
devices for IoT and Al.

Learning Objectives

e Modelling and working of state of the art semicounductor devices

e Ability to identify required device characteristics for a specific

Learning Outcomes application

e Also provide foundation on for advanced courses in nano- and quantum
electronics.

e Review of Semiconductor device fundamentals and device modelling.
(L3+T1 hrs)

e Noise in semiconductor devices (L4+T1)

e Tunnelling in semiconductor devices, Current transport processes in metal-
semiconductor junction, transferred electron and real space transfer devices

(L5+T1 hrs)
e Single electron transistor, Fin Field-Effect Transistors (FinFETs), FinFET
Contents of the Devices for VLSI Circuits and thin film transistors. (L8+T3)
course e Advanced MOS devices (OFET, CNFET etc.) (L4+T1 hrs)
(With approximate | ® Light Emitting devices- Light emitting diodes (III-V, Quantum, Organic
break-up of hours LEDs) and Light Emitting Transistors, Semiconductor LASERs and
Jor L/T/P) applications. (L6+T3 hrs)

e Solar cells (Si, Organic, and Quantum-well solar cells), Photodetectors,
Introduction to Excitonic devices. (L6+T1 hrs)

e Non-volatile memory devices, Solid state drives, Phase change memory,
Memristors, Introduction to Neuromorphic devices. (L5+T1)

e Semiconductor based sensors (Gas sensors, Thermal sensors, Chemical
sensors, pressure sensor) and their utilization for IoT and Al applications.

(L4+T1)
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