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Paper IV: Semester IV 

EL -344: Foundation of Nanoelectronics 

Learning Objectives: 
1. To learn essential principles of Electromagnetics 
2. To know the principles of quantum mechanical aspects   
3. To study the basics of nanoelectronics. 

 
Unit 1: Essential Electromagnetics            [14] 
 
Lorentz force-Motion of charged particle in E-M fields, cyclotron frequency, Hall effect, Maxwell’s 
equations, Relation with laws of Electrodynamics, Equation of continuity, Poynting vector theorem, 
Wave equation for E and H, properties of EM waves in conducting  and nonconducting media , Skin 
depth. 
 
Unit 2: Quantum mechanical aspects            [12] 
 
Particles and Waves: Classical particles, Light as wave and particle, Wave particle duality and 
Uncertainty principle, Wave mechanics: The Schrödinger wave equation, wave mechanics of particles, 
Infinite potential well, Qualitative treatment of square wave potential with special reference to tunneling 
phenomenon, atoms and atomic orbital. 
 
Unit 3: Statistical aspects                         [10] 
 
Classical statistics, Gaussian distribution, Poisson distribution, Fermi-Dirac, Bose Einstein, Maxwell 
Boltzmann statistics, Time and length scales of the electrons in solids, statistics of electrons in solids and 
nanostructures, Density of states of electrons, electron transport, Conductivity of metals. 
 
4. Nanoelectronics              [12] 
 
Importance of nanoelectronics, Top down approach, Bottom up approach, Lithography, Nanostructure 
devices like resonant-tunneling diode, electrons in quantum wells, electrons in quantum wire, electrons 
in quantum dots, Quantum dot applications, Flash Memory. 
 
Recommended Books: 
 
1. George W. Hanson “Fundamentals of nanoelectronics”, LPE, Pearson Education  

V. Mitin ,Viatcheslav A. Kochelap , Michael A. Stroscio Vladimir 

2. “Introduction to NanoelectronicsScience ,nanotechnology , Engineering and Applications” 

Cambridge University Press 2008 

3. Ben G. Streetman ,Sanjaykumar Banerjee “Solid State Electronic Devices ”, 6th Edition 

4. Kraus and Fleisch “Electromagnetics with applications” McGraw Hill, 5th edition 

5. Electromagnetics by B.B. Laud, Wiley Edition 

6. Donald A.Neaman, “Semiconductor Physics and devices” 3rd edition TMH 




















































































































































































































