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Summarized Course Description

Course number: ECE 344 Course name: Introduction to
Nanoelectronics

English 1Ll w X3 431 | Pre-requisites: ECE 342

Credit hours: 3 (3-0-0) Course level: Level -8

Course Description P oA da

Theory of current, voltage and resistance from atoms up. Electrons at the
nanoscale. Principles of quantum mechanics, including quantization, the wave-
particle duality, wavefunctions and Schrodinger's equation. Electronic properties
of molecules, carbon nanotubes and crystals, including energy band formation and
the origin of metals, insulators and semiconductors. Electron conduction. Ballistic
transport. Derivation of Ohm's law. Ballistic vs bulk MOSFETs.

Course objectives s Al calaad

1. Understand the basic principles that govern the operation and electrical
characteristics of nanoelectronic devices.

2. Become familiar with the recent research being undertaken in nanoelectronics.

3. Examine the basic ideas and concepts required to understand current flow in
nanodevices.

Course Outcomes saaladl) Cila 3

Upon completing the course, the student should be able to:

4. Clearly explain distinct phenomena that are important in nanoelectronic
devices.

5. Describe the operating principles, merits, demerits and challenges of some of
the futuristic nanoelectronic devices.

6. Compute a given parameter or physical quantity for a nanoelectronic device by
applying appropriate equations or formula.

7. Describe the challenges of scaling of conventional MOSFETs and possible
solutions.

8. Calculate information regarding the energy levels of structures used in
nanodevices.
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Text Book: Vladimir V. Mitin, Viatcheslav A. Kochelap and Michael A. Stroscio
Frontmatter, Introduction to Nanoelectronics: Science, Nanotechnology,
Engineering, and Applications, Cambridge textbooks, March 2012, isbn:
9781107403765
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