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Course code: PH447                                                                        Course title: Nano Electronics

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Solid State Physics / Electronics

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce nanoscale electronic devices, quantum transport, advanced MOSFET concepts, carbon-based electronics, spintronics, and nanoelectronic fabrication techniques.

Learning Methodology:
- Interactive lectures
- Device modeling discussions
- Problem solving
- Quizzes & assignments

Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

	Marks Evaluation
	Marks in Percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%










Recommended Text Books:
Nanoelectronics and Information Technology – Rainer Waser

Reference Books:
Fundamentals of Nanoelectronics – George W. Hanson


Calendar of Course contents to be covered during semester  
Course code:                                                                                 Course title: 
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to nanoelectronics; Moore’s law
	Ch1

	2
	Quantum confinement & energy quantization
	Ch2

	3
	Electron transport at nanoscale
	Ch3

	4
	Ballistic & diffusive transport
	Ch3

	5
	Carbon nanotubes & graphene electronics
	Ch4

	6
	Nanowires & quantum dots
	Ch5

	7
	MOSFET scaling & short-channel effects
	Ch6

	8
	High-k dielectrics & advanced gate materials
	Ch6

	9
	Spintronics: basics & applications
	Ch7

	10
	Single-electron transistors
	Ch8

	11
	Tunnel devices & RTDs
	Ch9

	12
	Nanoscale fabrication techniques
	Ch10

	13
	Self-assembly and bottom-up approaches
	Ch11

	14
	Nanoelectronic sensors
	Ch12

	15
	Applications in computing & energy
	All

	16
	Revision
	All
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