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· Nano Science & Technology- An overview, insights and intervention into nano world. Applications of Nanotechnology in different areas of Food, Agriculture, Textile and Medical Sciences.

· Microelectronics Technology- General overview, fundamentals of Semiconductor devices, fabrication techniques like Photolithography, Thin Film deposition, etching (wet and dry etching) and their applications, fabrication of Bipolar devices, MOS devices.

· Nanochemistry- Atomic bonding, types of bonds (H-bonding, metallic, ionic, covalent, Van der Waals), Hybridization. Synthesis and stabilization of Nanoparticles by chemical reduction, micelles, emulsions & dendrimers. Nanochemistry in biology & medicine.

· Biotechnology and Bionanotechnology- Scope and importance of Biotechnology and applications in different areas like Nanomedicine and Drug Delivery, Diagnostics. Modern biomaterials (proteins, nucleic acids, polysaccharides), DNA computers, Biosensors.

· Physics for nanotechnology- Failure of classical mechanics, concepts of Wave particle duality, uncertainty principle. Introduction to Quantum mechanics and quantum statistics. Schrödinger wave equation. Quantum confinement in zero, one and two dimensional structure.

· Carbon Nanoparticles- Properties, fabrication and applications of CNTs and Fullerenes.

· Nanofabrication Techniques- Bottom-up and Top-down approaches, various methods of synthesis of nanoparticles (CVD, sol-gel process, template synthsis, atomic layer deposition).

· Characterization Techniques in Nanotechnology- Electron microscopy (SEM, TEM), Scanning Probe Microscopy (Atomic Force Microscopy, Scanning Tunneling Microscopy), Raman Spectroscopy, FTIR, TGA, XRD, Photoluminescence, Thermoluminiscence, Mechanical Characterization.

