13-EC591 NANO ELECTRONICS
SYLLABUS

Introduction: Recent past, the present and its challenges, Future, Overview of basic Nano
electronics. Nano electronics & Nanocomputer architectures: Introduction to
Nanocomputers, Nanocomputer Architecture, Quantum DOT cellular Automata (QCA), QCA
circuits, Single electron circuits, molecular circuits, Logic switches — Interface engineering —
Properties (Self-organization, Size-dependent) — Limitations. Nanoelectronic Architectures:
Nanofabrication — Nanopatterning of Metallic/Semiconducting nanostructures (e-beam/X-ray,
Optical lithography, STM/AFM- SEM & Soft-lithography) — Nano phase materials — Self-
assembled Inorganic/Organic layers. Spintronics: Introduction, Overview, History &
Background, Generation of Spin Polarization Theories of spin Injection, spin relaxation and
spin dephasing, Spintronic devices and applications, spin filters, spin diodes, spin transistors.
Memory Devices And Sensors: Memory devices and sensors — Nano ferroelectrics -
Ferroelectric random access memory —Fe-RAM circuit design —ferroelectric thin film properties
and integration — calorimetric -sensors — electrochemical cells — surface and bulk acoustic
devices — gas sensitive FETs - resistive semiconductor gas sensors -—electronic noses -
identification of hazardous solvents and gases — semiconductor sensor array

TEXT BOOKS

1.Nanoelectronics & Nanosystems: From Transistor to Molecular & Quantum Devices: Karl
Goser, JanDienstuhl and others.

2. Nano Electronics and Information Technology: Rainer Waser
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