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Subject: Fundamentals of Analytical and numerical Modeling for nano and micro scales 

Devices and Technologies. 

 

Course Goal: The goal of this course is to improve the students with the analytical and 

numerical solutions for modeling micro and nano devices and technologies. Provide the 

students with enough basic knowledge, so they can understand literature related to their 

desired topic and allow them to begin developing new theories and technologies. 

 

Course Details 

Week Contents Refernces 

1 Introduction and Preliminaries Ref. 1 

2 Finite Element concepts Ref. 1 

3 FEM for Solid Mechanics Problems Ref. 1 

4 Discretization Ref. 1 

5 Assembly and Solution Ref. 1 

6 Project Discussion 1 

7 Project Discussion 2 

Midterm Exam 

8 Physical Principles: Electric Charges, Fields, Capacitive Devices Ref. 2 

9 Physical Principles: Magnetism and Induction Devices Ref. 2 

10 Physical Principles: Piezoelectric Effect Ref. 2 

11 Physical Principles: Thermoelectric Effect Ref. 2 

12 Physical Principles: Photovoltaic Devices Ref. 2 

13 Ballistic and Diffusive Transport Ref. 3 

14 Two Terminal Quantum Dot Devices Ref. 3 

15 Project Discussion 3 

16 Seminar 

Final Exams 
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Evaluation 

 Seminar: 10% 

 Project: 20% 

 Midterm exam: 20% 

 Final exam: 50% 


