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SEMICONDUCTING MATERIALS AND DEVICES 3]0(0] 3

Course Objectives

The course with the above title has the following objectives.
» To impart knowledge on structural, optical and electrical properties of inorganic and organic

semiconductors.
» To explain the basic principles of semiconductor devices.

» To highlight the essence of semiconductor based quantum devices.

Learning Outcomes

» The students will gain knowledge and expertise on the properties of semiconducting materials and
their device applications. They may be inspired to develop skills on optoelectronic device fabrications

to build up their career in semiconductor industry.

Unit . Lecture .
Topics to be Covered Learning Outcome
No. Hours

. . . . Students will learn the
Review of crystal structure: Unit cell, Bravais lattice, .

1 . . . 3 basics of crystal structure
Reciprocal lattice, Electron states in a crystal, Band structures, .
. .. . and energy eigenstates of
Density of states and joint density of states. -
electrons in a crystal.
Crystal structure of semiconductors, Energy bands; Direct and
indirect band gaps in semiconductors, Electrons and holes, One can have good
Fermi-Dirac distribution, Intrinsic and extrinsic knowledge  of  carrier
2 | semiconductors; Hydrogenic model of shallow dopants, Carrier 8 dynamics, optical and
Mobility, Drift and diffusion, Optical properties of electrical  properties  of
semiconductors: absorption, generation and recombination, semiconductors.
carrier lifetime.
Elemental semiconductors, III-V, II-VI semiconductors, ternary One can learn the optical
3 | and quaternary semiconductors, Organic semiconductors, 8 and electrical properties of
Metal-Semiconductor  junctions, Semiconductor hetero- different types of
structures, Superlattices. semiconductors in detail.
Semiconductor fabrication technology: An overview of . .
. . . . o To learn industrial
4 | processing of semiconductor devices and integrated circuits. 7
N . . . technology, that leads to
Introduction into modern qubits semiconductor technologies
. product development.
and Future of the Semiconductor Industry.

] h jon: . o
Semtcom'z'uctor crystal growt 'and wafer pi.'oductton This unit will help student
Introduction to crystal growth techniques —Bulk semiconductor to understand basis crvstal

5 | growth- Semiconductor-Grade Silicon- Czochralski Growth 8 owth  technidues yan d
(Cz)- Float Zone (FZ) techniques, Zone melting, Bridgmann &r g

. . : wafer production.

techniques. Basic Process Steps for Wafer Preparation.
Modern semiconductor devices: Semiconductor laser, Quantum _
well laser, Quantum dot infrared photodetector, Resonant The reader can gain
6 | Tunneling Diodes, Single Electron Transistor. High Frequency 8 theoretical knowledge on
Devices, Fundamentals of MESFET, equivalent circuit and semiconductor based
figure of merit of MESFET, Evolution of HEMT from MESFET quantum devices.
structure and fabrication.
Total 42
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